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ABSTRACT 


The present study attempted to develop a checklist of overt mo- 
tor activities to differentiate children with motor performance diffi- 
culties from their normal peers. Twelve physically awkward children and 
14 children of average ability were rated on 26 gross-motor activities 
by grade 3 teachers. Fourteen physically awkward and thirteen control 
subjects were rated on 30 items by grade 5 teachers. A Kruskal-Wallis 
one-way analysis of variance by ranks corrected for ties identified 16 
items of the Grade 3 checklist that significantly differentiated the 
physically awkward and control groups. Seventeen items proved to be 
Significant discriminators on the grade 5 checklist. Alpha coefficients 
of .91 and .95 for the grades 3 and 5 confirmed the internal consistency 


of the checklists. 
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CHAPTER I 


INTRODUCTION 


The Concept of Physical Awkwardness 

Proficiency in play and games is an important factor in the so- 
cial and emotional development of children. A crucial element about 
physical proficiency is that it is open to the evaluation of others. 
Therefore, inadequate motor performance can result in negative reactions 
from peers (Wall, 1981). This may lower a child's self-esteem and re- 
sult in a withdrawl from physical activities. This decrease in practice 
opportunities may result in a lowered physical fitness level as well as 
a reduction in the level of proficiency in motor skills. 

Controversy exists over the underlying cause of physical awk- 
wardness. Amongst the various theoretical viewpoints are those of the 
perceptual-motor theorists, neurologists and motor development re- 
searchers (Lerner, 1976). 

In the present study, physically awkward children will be de- 
fined as children without known neuromuscular problems who fail to per- 
form culturally-normative motor skills with acceptable proficiency. 
Proficiency in skill is characterized by purposeful, planned, accurate 
and precise motor behaviour; however, the bandwidth of acceptable profi- 
ciency will vary with the age, sex and socio-cultural environment of the 
person (Wall, 1981). 

The Need for Early Identification 
Physically awkward children are going unrecognized both in the 


physical education class and in the playground (Illingsworth, 1963; 
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Oliver & Keogh, 1967). As some investigators have suggested this may be 
due of the fact that teachers are not as well informed about motor 
development, either normal or abnormal, as they are about other aspects 
of child development (Henderson & Hall, 1981). Physical disabilities 
such as cerebral palsy, spina bifida or blindness are usually apparent. 
Physical awkwardness is not as obvious a developmental difficulty. 
Appropriate early identification screening instruments might help to 
avoid wrongly classifying children as being physically awkward (Morris & 
Whiting, 1971; Reynard, 1975). In particular, erroneous labelling with 
words such as ‘lazy' or ‘unmotivated’ may be reduced if the child's 
problem is correctly identified. Until teachers are able to identify 
motor performance difficulties earlier, attempts to remediate physical 
awkwardness will continue to be initiated later than they should. It 
should be noted as well that routine developmental screening tests used 
by medical doctors on pre-school children often do not help in the 
detection of children who are physically awkward. The young child often 
develops motor difficulties upon entering school as the demands of the 
school environment may be much greater than he or she has experienced in 
the home environment. Once teachers can identify the problem, further 
referral and evaluation can occur. Additional benefits of early 
identification are the provision of guidance to parents (Gulliford, 
1976) and the initiation of remedial action (Gulliford, 1976; 
Wolfendale, 1976). 
The Value of Checklists 

A checklist is a screening instrument which has many advantages 
over standardized motor performance tests. Prior to discussing the 


value of a checklist, a clarification of the terms screening and assess- 
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ment are in order. Olien and Rodabaugh (cited in Loovis, 1975, p.14) 
give a succinct definition: 


“Screening instruments are relatively short, of surface nature, and 
indicate the possibility of a variance in development. 


Assessment instruments are more lengthy, of an indepth nature, and 
analyze the problem and make differentiations.” 


The most obvious benefits of checklists are as follows: they 
are inexpensive, easy to use, require a minimum of time and may require 
little or no training of those using them. Also, children are not af- 
fected by the use of a checklist. Since observation is unobtrusive, 
their usual performance should not be altered. A checklist provides a 
more comprehensive picture due to the fact that performance is not based 
on one test at a single point in time. Performance often fluctuates. 

It is pointed out by Weiner (1979) that a symptom does not necessarily 
mean a learning disorder because any child can have difficulty learning 
at some time in some situation. The results of checklists are usually 
based on observations that have been made over a period of time. There- 
fore, the items that indicate difficulty are more representative of the 
child's typical performance. 

An ecologically valid checklist should consist of activities 
that occur in everyday environments. Furthermore, they should cover a 
broad array of skills in the domain that is being screened. 

Teachers as Observers 

Checklists are based on observation. Herbert (1970) stresses 

the value and use of observation. Information can be gathered simply, 


inexpensively and quickly. 
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The literature suggests that teachers are in the best position 
to observe children and to gather information about them (Dickinson, 
1980; Keogh, 1977; Reynard, 1975; Spivak & Swift, 1973; Summers, 1977). 
It has also been shown that teacher ratings discriminate children with 
learning difficulties from normal controls and these observations have 
some stability across time (Hicks et al, 1981; Spivak & Swift, 1973). 

In addition, Thurlow and Yesseldyke (1979) contend that teachers have a 
major responsibility in the entire screening and assessment process. In 
fact, they are the most frequently cited referral source for psychoedu- 
cational assessment. These observations suggest that teachers are 
therefore very suitable candidates to make use of a motor behaviour 
screening device. 

Early Attempts to Develop Motor Checklists 

Some attempts have been made to develop motor checklists. 
Godfrey and Kephart (1969) designed a checklist to evaluate the qualita- 
tive aspects of movement patterns. A 29-item checklist was developed by 
Sugden (1972) consisting of classroom tasks, playground tasks and be- 
haviour related to physical activities. A screening instrument was de- 
vised by Gubbay (1975) in the form of a questionnaire for teachers to 
use in the identification of children with motor performance difficul- 
ties. The Ohio State University Scale of Intra-Gross Motor Assessment 
(Loovis, 1975) also attempts to identify children with poor motor pro- 
ficiency. 

Although each of these screening devices show some potential, 
problems exist with each of them. Some general areas of concern are the 


lack of data on their validity and reliability. The items comprising 
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these checklists often include very few culturally-normative motor 
skills, they do not adequately tap the motor domain, and they are often 
not written in clear behavioural terms. Some of the checklists contain 
social behaviours related to motor performance. 

The present study is concerned with the development, implementa- 
tion and evaluation of a motor behaviour checklist. 

Delimitations 

The initial subject pool was chosen from the IBM-University of 
Alberta Learning Disabilities project (University of Alberta, 1982). 

The subjects in the present study were selected from this group on the 
basis of results from a motor performance test battery. Checklists were 
developed for 3 age groups: 6-/-year olds, 8-9 year olds and 10-11 year 
olds. Only 8, 10 and 12 year olds were administered the motor perfor- 
mance test in the parent project. As a result, the criterion-referenced 
validity aspect of the study was restricted to the eight and ten year 
old age groups. Therefore, the checklists were used only by teachers 
who taught grade 3 (8 year olds) and grade 5 (10 year olds). Checklist 
items consisted strictly of culturally-normative motor tasks. 

The number of subjects was restricted to those identified as 
being physically awkward on the motor performance test battery. The 
number of controls and other randomly selected subjects was also depen- 
dent upon the physically awkward subjects that were chosen. It was 
assumed that the motor performance test accurately identified the 
children with motor performance difficulties. 

Items on the checklist were judged to be culturally-normative 


motor activities related specifically to the Canadian culture. There- 
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fore, a few items such as skating or catching a softball will limit the 
generalizability of the checklists. 

Inter-rater reliability was not feasible. The teachers were not 
familiar with students in other classes or other schools. Therefore, it 
was not possible for more than one teacher to rate the same child. 
Limitations 

In some schools, the classroom teachers did not teach Physical 
Education. Also, some of the apparatus such as bikes or tetherballs 
were not present in the schoolyard. Some teachers would not have had 
the opportunity to observe some of the motor tasks; therefore they had 
to predict how well the children could perform certain of the tasks. No 
differentiation between the rating of predicted and observed items was 
made in the analysis of the data. 

It was also not possible to perform a test re-test to check 
reliability. The school year was coming to an end and teachers were 
very busy. For the sake of maintaining positive public relations, it 
was decided to be in the best interest of all concerned to avoid another 
testing situation. 

The Problem 

Can a motor behaviour checklist be developed and used by 
teachers such that the results from it differentiate a defined criterion 
group of physically awkward children from their matched controls at 
grade 3 and 5? 

Sub-problems 
a) Which items on the gross motor scale differentiate between the two 


groups at each grade level? 
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b) 


c) 


d) 


Which items on the fine motor scale differentiate between the two 
groups at each grade level? 

If the above items do in fact differentiate between the groups, how 
internally consistent are these items in the identification process? 
What is the reaction of the teachers to the checklist after using 
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CHAPTER II 


REVIEW OF THE LITERATURE 


Physical Awkwardness 
Orton (1937) was one of the first to recognize that a number of 
children suffer from abnormal clumsiness in physical performance and 
that this clumsiness was clearly distinct from that arising from pyrami- 
dal, extrapyramidal or cerebellar dysfunction. Orton included abnormal 
clumsiness or developmental apraxia as one of six common developmental 
disorders. 
In his book, he reports that: 
One such boy recently studied, had been slow in learning to walk and 
was awkward in his gait. He had mastered with some effort the rid- 
ing of a three-wheel velocipede but the bicycle proved too much for 
him. Roller skating was likewise impossible for him as was baseball 
and almost all the games of boyhood. In his case, his difficulty in 
learning motor patterns extended also to speech and writing (p.121). 
Gubbay (1975) reported that Doll (1951) had probably identified 
clumsy children when “he described the syndrome of neuromuscular impair- 
ment other than typical cerebral palsy which was not easy to recognize” 
(p.36). Doll suggested that problems in clumsiness might be associated 
with perceptual difficulties that might contribute to visual, auditory 
and language handicaps. 
Walton, Ellis and Court (1962) presented a number of case stud- 
ies of children with movement problems. They state that: 
No two children are exactly alike in physical or in mental constitu- 
tion, and whereas some children are lithe and graceful in their 
movements, in others the co-ordination and control of muscular ac- 


tivity is much less efficient; movements, whether simple or complex, 
are performed with an excessive expenditure of energy and with inac- 
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curate judgement of the required force, tempo and amplitude. Such 
individuals are often incapable of achieving even an average stan- 
dard of performance in athletic activities, or of acquiring those 
skills which depend upon manual dexterity. They should be regarded 
as having a disorder of movement which makes them constitutionally 
‘clumsy’ (p.603). 

This group of researchers was one of the first to use 'clumsy' to des- 

cribe children with developmental apraxia and agnosia. 

In a follow-up study, Gubbay, Ellis, Walton and Court (1965) re- 
ported on an intensive investigation of 21 children with developmental 
clumsiness that they conducted in Newcastle upon Tyne, England. The 
clumsy children in this study were given complete neurological examina- 
tions along with an extensive battery of fine-motor and gross-motor 
tests. They reported that the underlying causes of developmental clun- 
siness in this group of children included delayed maturation, inadequate 
establishment of cerebral dominance, and structural lesions in the par- 
fetal lobes. "All of the children manifested cognitive and performance 
defects which could be classified as various forms of apraxia and agnos- 
ia. Seven of the subjects showed minor collateral evidence of brain 
dysfunction including minimal signs of pyramidal or cerebellar dysfunc- 
tion which were not sufficiently severe to cause their clumsiness” 
(p.311). As a result of this study Gubbay (1975, p. 93) stressed “the 
need for the development of convenient, standardized tests of motor 
ability which would facilitate the recognition of ‘clumsy children'.” 

Brenner, Gillman and Farrell (1968) supported the contention by 
Gubbay et al (1965) that developmental agnosia and apraxia syndromes 
were much commoner than was generally supposed. In a study of 14 chil- 


dren, clumsiness or poor motor co-ordination was found in a high propor- 


tion of the children, but was virtually absent in the controls. 


fore 


.30u] Liqas noe ea ie t 
spiters 2q nows gat 


iupos tc 20 ,@SR0R 


op Peg as 


LB rz 
* a 
7 & ~ 
»4 ° 


: wa ve <T +¥3 


¢ijenes O4714 sotee ‘ola 


sau oF iach? and ‘a eeeeiad 


, 


7. 


oe 


— 


clearee bos *sineuen In igpeeq- a were 


ed 
peagday ,vhuse verve ales 


sotongit 2 ae 


iisajoloveh ier 2 réae]). ed 2 


(ilavarsy. acw. anirt roiogees : 


Y : 2A Bes 
\ 7¢ ra) ; to 
‘, OSs 
‘ ‘ » nav? 
- 7ik3 I 
j t t 
- 4 ft 
A 2 b owe 
b t nd. oe 
{ 2S Os a | 
7 rit 4 
i J Ti 
; nots in 
; aiTe Bae j 
| < we 46 le 
= ogg: 
; sets 


<4 


— 


arts tilsusity eee rud . neh driv 
ri = eh 


rye 


- 


wise 


: »ruteus aaa 
sv4y yousa eidy ai ne? of Ratt 
oy A te. 

id ¢vtzaeize an A2iw BA 
‘ ine | 
wit seca bessoqge? genk 
: “47° 
cayvsdide 40 quer eed) aaa 


antes» 'exddgene 3p 


’ 27 tfA” 


| 

i ~~ 
4 Le 175( GS a 
niou 


r Tettqol 
Si’sitites? biuaw Asia 


27787 tae nawllfO .senne3® 


- Sa 


¥ 
, 


ptaie-oo iodom tooq "I seenutem 


74) 


— 


_ 


Reuben and Bakwin (1968) feel that there are children who are 
unusually clumsy for no demonstrable reason. "They are awkward in the 
performance of everyday activities requiring ordinary manual dexterity 
and lack the physical skills needed in school and athletics” (p.601). 
They also stress the need for early recognition to alleviate the situa- 
tion. 

Dare and Gordon (1970) noted that the motor development of clum- 
sy children was delayed. They stressed the notion that clumsiness 
should be defined in relation to age appropriate development. The clum- 
sy child “does not learn tasks such as doing up buttons or tying shoe- 
laces at the appropriate age, is always dropping things and falling, and 
has difficulties in taking part in games, in writing, even in copying” 
(p-178). They suggested that a variety of factors were associated with 
the visuo-motor disabilities of clumsy children. Some children had a 
specific disability, others showed evidence of minimal cerebral palsy, 
while others seemed to be slow in all aspects of development. They 
suggested that two major types of movement learning difficulties should 
be considered; those associated with perceptual difficulties and those 
of motor organization. They contended that "if the defect among certain 
children lies in the building up of the patterns and memory of movements 
then the problem can be remediated through more practice or by learning 
other ways of performing the motor response" (p.182). In contrast 
“those related to severe perceptual difficulties might require more 
precise verbal directions and special help with spatial orientations” 
(p-182). They called for early assessment and detection of the problen, 
and provided sound advice to parents and teachers on management ap- 


proaches to the problem. 
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There are many children at any particular age who may be des- 
cribed as clumsy. McKinlay (1978) used the term to describe children 
“without frank neurological disorder whose postural, balancing or manip- 
ulative faculties fall outside the normal range for their age” (p.494). 

Gordon and McKinlay (1980) in their recent book extend some of their 
earlier work. They define clumsy children as follows: 

Clumsy children show difficulties in motor co-ordination out of pro- 
portion to their general abilities. They commonly but not invariab- 
ly, have co-existing learning difficulties. Their disabilities may 
lead to secondary emotional problems including frustration or social 
isolation. Thus, a child of whatever chronological age whose gener- 
al abilities are those of an eight-year-old but whose co-ordination 
skills are typical of a five or six-year-old will be regarded as 

clumsy (p.l). 

They suggest that the causes of clumsiness range from cerebral 
degenerative diseases and progressive neuromuscular conditions to head 
injuries and defective vision. They stress the developmental nature of 
the problem and report on Orton's (1937) earlier recommendations that 
the remedy for clumsiness is “punctilious training in some sport or man- 
ual craft so that this can compensate for more general awkwardness” 
(p-2). They note that even though Orton made these comments over 48 
years ago that very little has been done to treat or remediate the dif- 
ficulties experienced by these children. 

Gordon and McKinlay (1980) stress that “there is no typically clumsy 
child. The clinical picture will vary greatly, depending on such fac- 
tors as the reasons for the incoordination, sensory or motor, the age of 
the child and a variety of genetic and environmental influences” (p.3). 

Gubbay (1975) has written an extensive monograph on his research 


in the area of developmental clumsiness. He was the first to use the 


term developmental clumsiness in order to stress the developmental 
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aspect of the problem of motor performance. In his discussion of devel- 
opmental clumsiness he stated: “surely clumsiness, like intelligence, 
is a comparative term contingent upon normally accepted standards which 
increase with chronological age” (p.2). He defined the clumsy child "as 
one who is mentally normal, without bodily deformity, and whose physical 
strength, sensation, and co-ordination are virtually normal by the 
standards of routine conventional neurological assessment, but whose 
ability to perform skilled, purposive movement is impaired” (p.39). 

Gubbay presented an extensive review of the literature in which 
he identified motor difficulties associated with a number of causal fac~ 
tors. His review of causal factors included progresssive motor defects 
such as cerebral and cerebellar tumours, metabolic diseases, degenera- 
tive disorders including ataxia and other spinocerebellar dysfunctions, 
and neuromuscular diseases such as progressive muscular dystrophy. He 
also identified a number of non-progressive motor defects in children 
including congenital encephalopothies, and minimal cerebral dysfunction 
including visumotor disability, developmental dyscalculies, dyslexia, 
and speech dysfunctions. 

Stott (1966, 1972, 1977) was one of the first psychologists in- 
terested in the identification and remediation of children with motor 
difficulties. He contended that neural dysfunctions of a minor degree 
would most likely affect motor responses. He further states that “what-— 
ever the cause, if there is a failure to control or co-ordinate simple 
actions, without discernible physical disability, it is reasonable to 
infer neural dysfunction of some sort” (1966, p.526). He and his col- 


leagues developed the Stott Test of Impairment based on the earlier 
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work of Oseretsky. The test is a measure of impairment rather than the 
whole range of ability. The rationale for the development of such a 
test came from the theoretical uncertainties surrounding the origin of 
behaviour disturbance and learning disability. 

Henderson (1981), an early co-worker of Stott, has recently 
espoused the view that physical awkwardness (motor impairment) is not a 
unitary syndrome. She contends that although some children that have 
been labelled 'clumsy' do appear to have problems that are exclusively 
motor in nature, that in fact, such cases are relatively rare. Hender- 
son believes that a more detailed analysis usually reveals concomitant 
disorders such as speech disorders, social immaturity, below average 
intelligence, and low academic achievement. 

Keogh (1977) has placed the problem of physical awkwardness into a 
developmental framework. He notes the importance of establishing 
whether a child has achieved movement consistency. He defines movement 
consistency as the development of a repertoire of movement skills that 
are characterized by the efficient patterning and ordering of movements 
to solve everyday living problems in an appropriate and reliable way. A 
more difficult movement problem for an individual is the development of 
movement constancy, the flexible use of movement consistencies in a 
variety of movement situations. Skills need to be practiced in situa- 
tions requiring a high level of predictability first as in throwing and 
catching a ball with a partner. As the spatial and temporal demands in- 
crease, the child must be able to predict and use flexibly the skills 
that are learned during the movement consistency phase of motor 


development. 


| ‘> 
, +4 


e U9 re ic@n tonite 


oi pritee sd Dt 4 mer ask q ¢ a | 


a 
ad 


af 19% Sage Tange 


Lu “e 1s = ~ 6 ¥E ape, nec rum wav Be ia ni i e 


elitist S pete ro 
32 2 rede os views ‘oh ‘ 
i$ wooent) vgussetis ipolenig 36 


shiva one et ie ted2 2b4s3e0o sie! at 


we 
itn _ 


| ee 8 i iB) J re ot tS #945 1b —_ i 
: ~ 
‘zs ia 3 FZ S 3c 5 Da gloat 
ss 
s a<2 > i ad Te 
i { G 


5 fgntnne ae ° ve 
| 7 idega od4 ott NN ay 


7 
Lao =e or 


nan 

esgoraan on et taslitee aiC 

> t btantitcl os 30 qu le ye iota rie Mevo® 
' is 


Son 
vor to oe s{ditxeii ofa sonata 


_ a 
1) Des aflitad sanoljapsie nmeree 3 y 
sy 


telrege sft 2A «6. tendtH oS Hae ‘Lied: 
ayy 


wt DAG takbetqpos aide 30. ate ea: : fs 


+ von fe tees 2naewynw 243 otto 
7 » 7 = P 


Keogh and his associates are concerned about the lack of appro- 
priate assessment instruments to aid in the identification of physically 
awkward children. Keogh et al (1979) compared different identification 
procedures. One of these methods was Sugden's (1972) motor checklist. 
However, the different procedures did not identify the same children as 
being physically awkward. 

Wall (1982) defines physically awkward children “as children 
without known neuromuscular problems who fail to perform culturally- 
normative motor skills with acceptable proficiency. Proficiency in 
skill is characterized by purposeful, planned, accurate and precise 
behaviour” (p.2). He contends that a child goes through stages in the 
development of motor skills. In the early stages of motor development, 
skills are performed that require the processing of relatively low 
spatial and temporal information loads. Therefore, the amount of pre- 
diction that is required prior to the initiation of a response is rela- 
tively low. This stage is comparable to Keogh's consistency phase of 
motor development. As the child grows older, the task demands with 
which he or she must cope rapidly increases. Skills such as bouncing, 
throwing, catching, striking and kicking are characterized by increases 
in spatial and temporal uncertainty and the use of prediction and other 
strategic behaviours are required. In order to participate in fast- 
paced play and sport environments, children must use higher-level cogni- 
tive motor plans. The development of these higher level plans depends 
on practice which facilitates the development of skillful performance. 
However, physically awkward children demonstrate a lack of skill in 


cognitive-motor tasks thereby preventing them from achieving 
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the level of acceptable skill proficiency which is required for success-— 
ful participation in culturally-normative motor skills. As these 
children grow older it becomes increasingly difficult to perform the 
expected perceptually and cognitively-loaded motor skills involved in 
game and sport situations, which in turn prevent them from practicing 
the very skills that they should be learning. Based on these factors, 
Wall stresses the importance of developing appropriate assessment, pre- 
scriptions and remedial services for these children. 

The message is clear that a definite sub-group of learning dis- 
abled children exists; that is, those who have difficulty in performing 
motor skills in play and sport situations. These children must be iden- 
tified early and appropriate remedial programmes provided for them. 

The Need for a More Precise Definition 

The term physically awkward seems to be as difficult to define 
as the broader term learning disability. Motor impairment may be seen 
as a specific learning disability, comprising a heterogeneous group with 
varying capabilities and needs. As much as six percent of school chil- 
dren experience serious difficulties in learning motor skills (Gubbay, 
1975; Keogh, 1968). Researchers vary in their definition of physical 
awkwardness. Some include mental retardation, genetic and emotional 
disturbances as well as neural dysfunction in discussing the nature of 
children comprising this group. Some researchers describe these chil- 
dren as those who are unable to perform planned, purposeful and precise 
behaviour (Gubbay, 1975; Wall, 1981). A more precise definition of phy- 
sical awkwardness should be useful in the identification of children 


with motor performance difficulties and their remediation. A more 
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accurate definition should also prevent inaccurate labelling. Labelling 
suggests the existence of a homogeneous group. For example, an impul- 
sive or hyperactive child is not necessarily physically awkward. A 
child with motor performance difficulties may be wrongly accused of be- 
ing 'lazy' or ‘emotionally disturbed.' Since the first step in the 
identification process is to be able to properly define the group one is 
working with, a clear, precise definition would be an asset to the prac— 
titioner. 
Physical Awkwardness — A Secondary Consideration 

The nature and incidence of physical awkwardness in the general 
school population has not been described in a direct, systematic manner 
(Keogh et al, 1979). Most of the available information and ideas about 
the physically awkward have come from studies in which physical awkward- 
ness was a secondary consideration. For example, in a study of 33 
‘troublesome’ children, Stott (1966) found a high incidence of concomit- 
ant conditions which could be attributed to neural dysfunction. Keogh 
and Oliver (1967) made a clinical study of the extreme physical awkward- 
ness of educationally mentally retarded young boys. Dare and Gordon 
(1970) studied 35 children referred to a neurological clinic due to 
visuo-motor disabilities. Of the 35 case studies, 4 children were found 
to have minor forms of cerebral palsy, 12 had low intelligence and 19 
had a specific developmental disorder with average or even above average 
intelligence. In a validation of Stott's Test of motor impairment, 
Whiting, Clarke and Morris (1969), tested 108 children attending a 
paediatric clinic for any of a complete range of disorders. Therefore, 
the need for a study that contains an accurate criterion-referenced 


group is quite apparent. 
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Problems in Assessment 

The identification of physically awkward children must involve 
an assessment of movement performance in relation to some general ex- 
pectations of what is adequate motor proficiency. Many of the current 
motor assessment tests measure tasks with relatively low spatial- 
temporal task demands. As Wall (1981) has suggested, it is essential 
that test items should reflect an increase in information load as the 
child grows older and should be culturally-normative. At the present 
time, appropriate movement assessment procedures to identify physically 
awkward children do not exist (Lewko, 1976). Many gross-motor perfor- 
mance tests evaluate only the quantitative aspects of performance. 
Detailed and systematic observations are needed to identify the nature 
of a child's problems. Checklists can facilitate the realization of 
these objectives. 


Checklists 


Criteria for Effective Checklists 

In order for a checklist to be effective, one of the most impor- 
tant factors to consider is its validity. In particular, the construct 
and ecological validity of checklist items must be examined. Checklists 
should also be tested for reliability and predictive value. Behavioural 
statements must be clear, precise and describe the criteria for success-— 
ful performance (Mager, 1962; Popham & Baker, 1970). The measuring in- 
strument should collect information needed for decision making so as to 
effectively differentiate between student abilities (Davis, Alexander & 


Yelon, 1974). As well as being good discriminators, checklist items 
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should be age-appropriate, practical and easily observable. In addi- 
tion, checklists should tap a broad array of items related to the con- 
struct being measured, and take into account the social and physical en- 
vironment of the children as they affect their motor performance. 

To date, the most extensive use of checklists have been in the 
area of behaviour disorders. A review by Spivak and Swift (1973) criti- 
cally analyzes 19 behavioural checklists consisting of overt classroom 
behaviour items. This critique provided insight into issues related to 
reliability, validity, and norms. The information discussed in this 
paper was useful in determining the effectiveness of existing motor 
skill checklists. 

A number of checklists used for identifying motor performance 
difficulties are briefly discussed below. 

One of the first checklists was designed for use in evaluating 
each of the movement patterns of an individual child (Godfrey and 
Kephart, 1969). Checklists are provided for each of the following move- 
ment patterns: walking, running, jumping, hopping, skipping, sliding, 
crawling, climbing, rolling, standing, throwing, catching, hitting, 
kicking, pushing, pulling, carrying and sitting. These movement 
patterns are evaluated according to particular criteria, and abilities 
as well as deviations are noted. This checklist may be used as a 
screening device and does purport to measure the qualitative aspects of 
movement. 

Sugden (1972) designed a 29-item checklist for teachers to use 
for the purpose of identifying physically awkward children. Of the 29 
items, 11 were related to classroom tasks, 8 to playground tasks and 10 


to behaviour related to physical activities. Follow-up studies to the 
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Sugden (1972) study were done by Reynard (1975) and Calkins (1977). 
These studies were concerned with the identification of kindergarten 
children with motor performance difficulties and the consistency of dif- 
ferent identification procedures. Sugden's teacher checklist was used 
as a screening device in both of the aforementioned studies. The re- 
sults demonstrated that the different asessment procedures used did not 
identify the same physically awkward children. It may be that personal- 
social behaviours may confuse attempts to understand the nature of awk- 
wardness. In fact, a follow-up study by Keogh et al (1979) demonstrated 
that some children with genuine movement problems may avoid movement by 
their disruptive behaviours; other children seem inappropriately identi- 
fied as physically awkward because of their disruptive behaviours. 

Gubbay (1975) also included social behaviours in his screening 
device. He developed a questionnaire for teachers to use in the 
selection of children who fall into the lowest range of motor 
performance. The questionnaire was comprised of 6 very general and 
somewhat vague items, leaving a great deal of inference to the teacher. 
For example, “Is the child unduly clumsy?” A well-defined criteria for 
successful performance might make this questionnaire easier to use. 

Both the Ohio State University Scale of Intra-Gross Motor As- 
sessment designed by Loovis (1975) and the DeOreo Fundamental Motor 
Skills Inventory (1976) have been critiqued by Herkowitz (1978). She 
concludes that both of these tests, although not well standardized, ap- 
pear to be promising screening tests. The OSU Sigma was designed to as- 
sess the efficiency and maturity of preschool through 14-year-old child- 


ren's performance on 11 selected gross motor skills: walking, catch 
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ing, ladder climbing, stair climbing, throwing, striking, skipping, run- 
ning, hopping, jumping and kicking. It emphasizes the need to recognize 
the stage of efficient and mature motor skill acquisition, and acknow- 
ledges the great variability demonstrated by young children. The DFMSI 
was designed for use with preschool children and examines performance in 
1l categories: striking, balancing, skipping, jumping, galloping, hop- 
ping, catching, running, climbing, throwing and kicking. It attempts to 
consider both process and product components and provides a means by 
which the age-appropriateness of performance can be assessed. Both 
assessment techniques seem to be easily usable in school settings by 
relatively untrained examiners. 

In a study by Henderson and Hall (1981), the authors were pri- 
marily concerned with the efficiency of teachers in the identification 
of physically awkward children. The teachers did not use a checklist in 
the selection of students. Instead, children were chosen for the study 
based on criteria relating to motor behaviour and the degree to which 
motor impairment was affecting their school progress as determined by 
the classroom teacher. The teachers judgements were compared to the 
paediatrician's subjective judgement, the score on the neurodevelopmen- 
tal scale and the scale on the motor impairment test. The results 
showed that the teacher's judgements matched very accurately those of a 
paediatric neurologist and a psychologist. However, the teachers were 
involved in several discussions of the issues relating to physical awk- 
wardness over a period of a year which may have contributed to the ac- 


curacy of their observations. 
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The London Borough of Croyden Checklist (cited in Wedell & Ray- 
bould, 1976, p.118) is a screening device used primarily for the early 
identification of reading and learning difficulties. However, it does 
cover four areas, one of which is a section on perceptual-motor abili- 
ties. The five items chosen in this section are more related to paper 
and pencil type tasks. However, this checklist is now a routinely used 
test and does seem to serve the purpose of heightening teachers' aware- 
ness. 

A study by Hicks et al (1981) used teacher and parent checklist 
ratings to assess learning-disabled, hyperactive, and emotionally dis- 
turbed children. The authors used an activity scale, learning scale and 
attitudinal scale in the ratings. The study showed that teacher ratings 
were more accurate than those of parents. Of the few studies reviewed, 
only four have made use of extensive checklists designed specifically 
for the identification of motor performance difficulties. These tech- 
niques have some potential as screening devices, although some problems 
do exist. 

Problems Associated With Motor Checklists 

Although some checklists appear to have good potential as 
screening instruments, data relevant to reliability, validity and norms 
are not present. In particular, tests are not ecologically valid, that 
is, items are not typical of sport and play activities and have little 
resemblance to school-type tasks (Reynard, 1975). In some cases, the 
researchers are not certain that the criterion group was, in fact, phys- 
ically awkward. The specific tasks chosen as checklist items are some- 
times more related to conduct behaviours rather than overt motor behavi- 


ours and therefore may not be easily observable. Also, conduct behavi- 
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ours may cause some confusion to teachers in identifying physically awk- 
ward children (Keogh et al, 1979). Items on checklists may not tap the 
major components within the motor domain. If this is the case, the 
instructor will not have enough information to establish an adequate 
profile of a child's motor performance abilities. In fact, some tests 
that purport to measure motor performance consist basically of paper and 
pencil tasks and only tap the fine motor domain. Items sometimes refer 
to general abilities and do not provide clear behavioural statements. 

If questions are too broad, a great deal of inference is left to the 
teacher. The lack of a specific criteria for performance may result in 
too few or too many children being chosen depending on the interpreta- 
tion of the rater. In conjunction with this problem is the one of pro- 
viding proper instructions to the teachers both in the use of the check- 
list and in relation to the reference group. 

The present study attempted to deal with the issues related to 
reliability and validity. Also, subjects were selected from a well- 
defined criterion-referenced group. The items chosen for the checklist 
were culturally-normative with the intent of tapping the major compo- 


nents in the motor domain. 
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CHAPTER III 


METHODOLOGY 


Sample 

The initial subject pool came from the IBM-University of Alberta 
Learning Disabilities Project and comprised all 8, 10 and 12-year-old 
children in grades 3, 5 and 7 of the Edmonton Catholic School Board. Of 
these children, those whose scores might be confounded due to deficien- 
cies in intelligence or second language, and problems of an emotional or 
sensory nature were discarded. In addition, the reading disabled sub- 
jects had to demonstrate a severe lag in reading scores as determined by 
the Edmonton Catholic School Board screening process, and confirmed by 
the resource room teacher. Parent permission was the remaining detern- 
inant for inclusion in the subject pool for both samples. 

Final selection of the control sample in the Learning-Disabili- 
ties Project was made from 10 schools and stratified equally for high, 
middle and low socio-economic level. The reading disabled children were 
chosen from all 52 schools in the system in order to acquire a sample 
which would meet the established criteria. An equal number of boys and 
girls were selected in each age classification. 

Reading lag was determined by the Edmonton Catholic School 
Board, using a minimum of 1/3 behind expected reading score as a criter- 
ion for flagging children in the system. The sample for the Learning 
Disabilities study was then chosen from the children who displayed an 
additional -.5 lag between potential and actual reading scores, to 


ensure the selection of a clearly reading disabled group. 
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Selection of Physically Awkward and Control Children 

The present study was concerned with the grade 3 and grade 5 
reading disabled and control subjects in the Learning Disabilities 
Study; 89 in the former and 81 in the latter. A motor performance test 
battery adapted from the Stott Test of Motor Impairment (1972), Gubbays' 
Screening Test (1975), and a dodge run (Taylor, 1980) was the instrument 
used in determining the selection of subjects for the present study. 
The test battery consisted of 15 fine and gross-motor items (see Appen- 
dix A for description of motor items). If a child was below the 10th 
percentile in at least three of these items, he or she was considered to 
be a possible candidate for the physically awkward criterion group and a 
profile of their scores was charted. Of the 15 items, five were chosen 
as being most indicative of motor performance difficulties and examined 
more closely for the 8-year-olds. Six items were chosen for the 10- 
year-olds. A further profile was carried out on the selected children 
using the five or six gross-motor items chosen. If a child received 
scores on three items below the 10th percentile or two scores below the 
10th percentile and the remaining scores were in the 20th and 30th per- 
centiles he or she was considered to be physically awkward for the 
purposes of this study (See Appendix B for profile of gross motor 
items). 

Control subjects were matched according to sex, grade and 
groups; that is, reading disabled or average readers. The scores of the 
control subjects had to be above the 50th percentile in most items and 


have an overall average of approximately 50 percent. 


_ 


rae ; 
oubs Ds 
aie eon. 
me € oberg ate donee o> aaw thse a 


sieiisdestd galevest alsa 2 ama Soxsaoa pte 
wh pedsal eats nt 18 bet wio% ads 
ih 


ere baat, wears Jo Yast 19098 209 wo nme igi 


28 Rl) | 
4 . . 7 —Chbyew we Y. 


ween: — a 


w (ORR) , tolyaT) yt eebob s Ba 


a? : 
-“snety Dae ontt ¢I Jo hesdatlenos [ae 


4 
smati ~qdou to nolaq its 


ro 
* 


, of jemed) sesdi te sods Jesel 3s at 


> 
nwedwe stavidq 6d3 to? stabibaes sidisndd 
; | — Se ty ‘ ‘sit 
: mtx 1¢ he is sew soTooe tied? 36 Sieg 
. : 4 o—4 


ee ee 40 evtzeaes ‘Teo auited 


— 4 i 
fo-?es7—8 sas 10? t — ofa f 


7 


Jos. Fs s)) tO Jue a 660 siltozy teddavi A sable 
. 
~~. 

122 saseéd> cwet! totce-ts0%xg Zhe 10 evEd etay 


ed f: om) weds sa53!1 sezdd 

; : 2 

see g2 guictaest sij baw Si2zeR 

s vilastaydg of of bet: mo Giv Sha YO od Batt: 


fitesy tod a xiboeqga g2) ylowa elds io nea 
. ie 
-) 
gnlbroom hedodem soew etsefdua Lone 
_ 
‘ ro” oa 
9% systsva to isideslb gutbas: ,af Jets 
 & 


~ » wD - - 
(+shedwen 4902 sd4 ovedo od od bad atsetdoa Ie 


toy 02 Vleramtno7gqe te pein Hanae 


aM 
nea a 


mentee gee 


To prevent physically awkward subjects from being identified by 
the teacher and therefore biasing the rating, additional subjects were 
chosen as well as the controls. Teachers were asked to rate all the 
children in the class that were used in the IBM-U. of A. Learning 
Disabilities Project if there were five students or less involved. If 
there were more than five children in the class, then students were 
randomly selected in addition to the control or target subjects to a 
maximum of five. 

The resulting number of subjects for the present study was as 
follows: 32 physically awkward children, 32 control subjects, and 38 
randomly selected students. 

Of the physically awkward subjects, 15 were from the third grade 
and consisted of eight male and seven females, 10 of whom were reading 
disabled. Seventeen were from the fifth grade and consisted of seven 
males and 10 females; nine of this group being reading disabled. (see 
Appendix B for further detail). 

Development of the Checklist 

Items selected were strictly overt motor activities requiring 
little or no inference from the rater. Theoretical trait designators 
such as agressiveness, impulsivity or hyperactivity were avoided. 
Another major criterion for inclusion in the checklist was that the item 
must be a functional or culturally-normative skill. In the present 
study, motor skills which were expected to be in the performance reper- 
toire of a normal child aged 6-ll-years were examined. Striking, catch- 


ing, running, throwing, kicking, and balance skills are considered to be 
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culturally-normative. For this reason they comprise most of the content 
in the activity item section of the checklist, thereby contributing to 
the usefulness and ecological validity of the checklist as a screening 
device. 

The overt motor tasks were derived from the narrative descrip- 
tions of six graduate students in the Adapted Programme of the Physical 
Education Department at the University of Alberta. Each student was 
asked to describe what type of activities or tasks best characterized 
the “Physically Awkward" child. These suggestions, as well as checklist 
items from other studies were considered. A review of the literature 
discussing developmental levels (Arnheim, 1975; McClenaghan & Gallahue, 
1978) as well as case studies (Dare & Gorden, 1970; Reuben & Bakwin, 
1968) were useful in determining the inclusion of many items. The re- 
sult was an original item pool consisting of 93 overt motor tasks. 

These items were divided into three sections: 1) Sports (49 items) 2) 
Playground (18 items) and 3) classroom (26 items). 

Items were then rated on a four-point scale by nine profession- 
als to determine the clarity and age-appropriateness of each item (see 
Appendix C for Validity Check 1). 

Following these ratings, items were eliminated on the following 
bases: a) There was not consensus among the raters that the item was a 
good one, b) the task was not easily observable, c) the frequency of oc- 
currence of a particular item was too low to allow proper judgement, and 


d) items were considered to be too difficult to significantly differen- 
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tiate motor learning problems from the norm. In other words, too many 
children would be identified as being physically awkward. 

As a result of these ratings, three checklists emerged, one for 
each age group. The sections within the checklist were also revised. 
Instead of three sections, the checklist was reduced to two: 1) activi- 
ty items which were representative of typical play and game environ- 
ments, and 2) classroom items consisting of fine motor skills. 

The second stage in the development of the checklists resulted 
in 19 activity and 13 classroom items for the 6-/7-year-olds, 30 activity 
and 16 classroom items for the 8-9-year-olds; and 31 activity and 15 
classroom items for the 10-ll-year-olds. 

The third stage in the development of the checklist involved the 
rating of the items by eight consultants in the field of Physical Educa- 
tion. Items were rated for quality as a discriminator between physical- 
ly awkward children and their normal peers. A scale of 1 to 4 was used 
to rate the items. (see Appendix D for Validity Check 2). 

Items were eliminated on the basis of factors similar to those 
used in stage II of the checklist's development. In particular items 
focusing on directionality (knowing left from right side of body), were 
sex-biased (eg. skipping) or were dependent on the availability of spe- 
cial equipment (eg. trampoline) were considered as being inappropriate 
by the raters. Therefore, these items were excluded. 

Stage III resulted in the final items selected. Although three 


checklists were developed, only two were used: one for the 8-9-year-old 
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age groups and one for the 10-ll-year-old age groups. This was due to 
the fact that the criterion-group of physically awkward children was not 
identified at the younger age groups (see Appendix E for final check- 
lists). 

Instructions to the Teachers 

The teachers were asked to rate the children using the motor be- 
haviour checklist. A scale using five descriptors to rate performance 
was provided. They are as follows: ‘very poorly,' 'poorly,' ‘ade- 
quate," ‘well,' and ‘very well.' Instructions to the teachers included 
a diagram illustrating each descriptor and its relation to the percent- 
age of children who would perform at a particular level. Teachers were 
asked to judge the children on the basis of their past experience in 
order to determine what was ‘adequate’ performance (see Appendix F for 
Instructions to the Teachers). 

Teachers were also asked to complete a questionnaire pertaining 
to their past experience and the ease of use of the instructions and 
checklist (see Appendix G for Teacher Questionnaire). 

Analysis of the Data 

The Kruskal-Wallace one-way analysis of variance by ranks corrected for 
ties was used to determine significant differences between the physical- 
ly awkward and control groups at the grade 3 and 5 levels on each of the 
items in the gross-motor and fine-motor checklist. 

To test for the internal consistency of the significant items on 
the checklist the Alpha Cronbach test of internal consistency was used 


with each age group. 
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CHAPTER IV 


RESULTS AND DISCUSSION 


The purpose of the study was to investigate the effectiveness of 
items on a motor performance checklist in differentiating between physi- 
cally awkward children and their control counterparts. The ability of 
teachers to use the checklists at the grade 3 and grade 5 levels was al- 
so examined. Statistical analysis was performed on the checklist items 
as well as for the total scores received by subjects in both the physi- 
cally awkward and control groups. This chapter presents the results of 
analysis and discusses the data obtained. 

Results 

Criterion groups of physically awkward children were identified 
on the basis of a profile analysis of the percentile scores from select- 
ed gross-motor items administered in the IBM-U of A Learning Disabili- 
ties Project. A summary of the profile analysis for the above physical- 
ly awkward groups and their control counterparts at each grade is pro- 
vided in Appendix B. Table 1 summarizes the sex, grade and group char- 
acteristics of the physically awkward subjects. Since control subjects 
were matched on sex, grade and reading ability, characteristics of this 
group would be similar to those of the physically awkward. 

The profile analysis resulted in 15 children identified as being 
physically awkward from the grade 3 group and 17 in the grade 5 group. 
However, a loss of subjects in the study resulted in 12 physically awk- 
ward children and 14 controls for the grade 3's and 14 physically awk- 


ward and 13 controls for the grade 5's. 
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TABLE 1] 


Frequency of Physically Awkward Subjects in Each Grade 


ao ee 
[ST 


A Kruskal - Wallace one way analysis of variance by ranks was 
completed on the items in the gross-motor and fine-motor checklists for 
each grade comparing the scores of the criterion group of physically 
awkward children with those of the control group. Table 2 presents the 
results of the above analysis on the grade 3 gross-motor performance 
items. The teachers significantly differentiated the physically awkward 
group from the control groups on 16 of the 26 motor descriptors. Table 
3 presents the results of the above analysis for the groups in grade 5; 
however, only 17 of 30 items were identified as being significantly 
different. 

Table 4 summarizes the results of the Kruskal-Wallis one way 
analysis of variance by ranks corrected for ties for the fine-motor 
checklist items at the grade 3 level. These results show that teachers 
could not differentiate the physically awkward children from their con- 
trol counterparts on any of the 13 motor descriptors. As summarized in 


Table 5, again the teachers were unable to differentiate the two groups 
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on any of the 13 rated items at the grade 5 level. A summary of the 
discriminating items from the checklists at both grade levels is in- 
cluded in Appendix H. 

The results of the teacher ratings on the fine-motor items indi- 
cated that no further analysis was required; however, a Cronbach's Alpha 
test of internal consistency was conducted on the gross-motor checklist 
items for both grades 3 and 5. The 16 items at the grade 3 level pro- 
duced an alpha of .91 and the 17 items in grade 5 produced an alpha of 
-95, indicating both of the revised checklists were highly internally 
consistent. 

The background experience of the teachers with regards to years 
of teaching and number of Physical Education courses vary. They also 
reacted differently to the checklist after completing it (see Tables 6 
& 7 for Results of Teacher Questionnaire). 

Total scores for the physically awkward children and their con- 
trol counterparts were calculated on the significantly differentiating 
motor items (see Appendix K for data on raw scores). The results are as 
follows: For the 16 items in the grade 3 groups, the physically awkward 
children received scores that totalled 571 with a mean of 47.58. The 
control subjects scored a total of 816 with a mean score of 62.76 out of 
a possible maximum of 80. 

For the 17 items in the grade 5 group, the physically awkward 
children received scores that totalled 733 with a mean of 52.3. The 
control subjects scored a total of 863 with a mean score of 66.3 out of 


a possible maximum of 85. 
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Table.6 


Results of Teacher Questionnaire 
(Grade 3) 


Pei. No. of Grade & Min. 
eacher nstr. | P.Es Courses] Yrs. Teach {[Subj. | Comments 


1-2 
None 2-1 Easy 
3-2 
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eye |e |- lee 
44 Very 
5-1 Easy 
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3 
by 
2 
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I 
be 
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1-1 
3-3 
2-2 
3-2 
7-3 Easy 
8-3 
3-4 
42 
5-2 Diffi- 
6-2 Cult 
7-2 
8-2 
3-2 
4 yo 
6-1 
2-1 
3-1 
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Results of Teacher Questionnaire 
(Grade 3) 


ioe No. of Grade & Min./ 
Teacher | Instr. | P.E. Courses] Yrs. Teach] Subj.]| Comments 


Diffi- 
cults; 
Predict- 
ed Items; 
Resource 
Rm. Teach 


Easy; 
Principle 
Teaches 
Psebe & 
Marked 
Activity 
Items 


Dita ucuks 
& Time 
Consuming 
Wouldnt 
Use It 


Table 7 


Results of et Bake cas 


Pee NO. OL Grade & Min./ 
Teacher | Instr. |P.E. Courses | Yrs. Teach] Subj. |Comments 
eee es 
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P.E. Teach 
Rated 
Activity 
Items 
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Results of Teacher Questionnaire 
(Grade 5) 


Prey No. Grade & Min. 
Sacner i inS tie |ebetie Pree Yrs. Teach} Subj. | Comments 


Instruc- 
tions Easy 
Dat hreul t 
To Use; 
Question 
Validity 


_ 
Geb 


Discussion 

The learning disability literature claims a much higher inci- 
dence of males with learning difficulties than females. Lerner (1976) 
reported that the problem appears in boys 4 to 6 times more often than 
in girls. Learning disabilities as a predominantly male disorder, was 
confirmed in Norman and Zigmond's (1980) study. The male-to-female ra- 
tio was 3./7:1, a proportion similar to the 3:1 male-to-female ratio re- 
ported by Kirk and Elkins (1975). 

This information suggests that the incidence of physical awk- 
wardness, a specific learning disability, would also be higher in the 
male population. Many studies of motor performance use only male sub- 
jects which further proliferates this idea (Liemahn & Knapczyk, 1974; 
Oliver & Keogh, 1967; Rarick & Dobbins, 1975). Also, checklists that 
include social behaviours related to physical activities such as Sug- 
den's (1972) influence the teachers rating. Disruptive behaviour, par- 
ticularly among boys may be confused with poor motor performance (Keogh 
et al, 1979). At a recent conference on Theory and Research in Learning 
Disabilities, sponsored by 1.B.M. Canada and the University of Alberta, 
1980, Barbara Keogh disputed this point, claiming that there is not 
clear evidence confirming the higher proportion of males-to-females. 
She further states that there is no significant difference between the 
sexes. The results of the present study supports this viewpoint. Table 
1 shows that the male-to-female ratio of physically awkward children at 
the grade 3 level is very similar, 8:7, while at the grade 5 level the 
proportion was 7:10. It is also interesting to note that the incidence 


of reading disabled children who are physically awkward was twice that 
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of the controls at the grade 3 level. There was no significant 
difference between the reading disabled and control groups at the grade 
5 level. 

A total of six physically awkward subjects and five controls 
were lost in the course of the study. It is felt that the teachers who 
did not complete the checklists or who failed to take the time to com- 
plete them properly may have been under the pressure of the end-of-term 
work load. There were also other studies occurring simultaneously. 

The Kruskal-Wallace one-way analysis of variance by ranks found 
16 items for the grade 3 children and 17 items for the grade 5 children 
significantly differentiated the physically awkward from their control 
counterparts. These results suggest that the significant items have the 
ability to discriminate the motor performance ability of the two groups 
and therefore should be a good screening device for identifying physi- 
cally awkward children. 

The nature of the items selected as being good discriminators is 
note-worthy. Many of these tasks were culturally-normative activities. 
For example, significant items for the grade 3's involved rhythm skills, 
running skills and play activities that included ball skills. Grade 5 
items demonstrated an inclusion of activities related to spatial and 
temporal factors required in sport and game situations. Examples are as 
follows: running skills in 'tag' and 'dodge ball'; positional play such 
as catcher or pitcher; and ball skills such as throwing to a teammate, 
catching a fly ball or kicking a soccer ball. It could be that teachers 
are most experienced with these kinds of activities and have a clearer 


idea of how a child should be able to perform the task. Another inter- 
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esting observation is the fact that some of the differentiating gross- 
motor items on the checklist are similar to a few of the activities 
chosen on the motor performance test battery such as the ball skills 
(Stott, 1972) and the dodge run (Taylor, 1980). 

Items not selected as differentiating between the groups usually 
included activities that were not readily observable. Examples are as 
follows: remembering a sequence of movements; jumping rope consecutive- 
ly; or playing hopscotch without losing balance. The lack of equipment 
on school grounds such as swings and bikes may account for the difficul- 
ty in observing these activities. However, hitting a tetherball ap- 
peares to be a good activity that allowed a teacher to predict a child's 
striking ability. 

The Kruskal-Wallis results on the fine-motor items indicate that 
teachers could not differentiate the physically awkward children from 
their control counterparts on any of the 13 motor descriptors for either 
the grade 3 or the grade 5 groups. There are two possible explanations 
to account for this occurrence. The first is the content validity of 
the fine-motor items. Although two content validity checks were made, 
the items were rated by Physical Education consultants. Many of these 
individuals have not spent a great deal of time in the classroom setting 
and, perhaps, were unsure of the appropriateness of the fine-motor 
tasks. On the other hand, the items may be appropriate and demonstrate 
the fact that physically awkward children do not necessarily have fine- 
motor difficulties. On the basis of the data collected, a definitive 


statement on this issue cannot be made at this time. 
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A Cronbach's alpha test of internal consistency produced an 
alpha of .91 for the significant items at the grade 3 level and an alpha 
of .95 at the grade 5 level. The high internal consistency suggests 
that each of the differentiating items in the checklist seem to be 
measuring the construct of physical awkwardness. 

The alpha shows that the scores are consistent on all the items 
for each subject by an individual teacher's rating. However, the rat- 
ings of each teacher are not consistant for all subjects. Teacher error 
has not been accounted for. In some cases, the score may be more re- 
flective of the teacher's judgement than of the child's physical abili- 
tye This may be due to the interpretation of the scale used in rating 
the items. It appears that not all the teachers scaled the items in the 
same manner. For example, instead of rating an item as being performed 
very poorly, or poorly, a physically awkward child was sometimes rated 
as demonstrating adequate performance- Item 14 on the original check- 
list in the grade 5 groups is a good example of this occurrence. In the 
physically awkward group, eight children were rated as performing ade- 
quately and six as performing well. The control group was rated much 
higher; three being scored as performing well and six as very well. On- 
ly four were scored as performing adequately. In spite of the relative- 
ly good scores in both groups, there was a significance of .042 between 
the groups. This does suggest, that the teachers did in fact, rate the 
children too high. It could be that teachers are hesitant to rate a 
child poorly. Perhaps, a different choice of words such as ‘fair’ in- 
stead of ‘poor’ would be more appropriate. Another explanation for the 


particular item just cited was that it is too easy. However, this same 


err _ 

: aii) 

C4 '« orks 4 J 3% Sty ale ad _ | ’ 
a 

; as mesatpres pes « 

’ ¥ | 


4 
a 
5 
4 
gi 
- 
a 
Lf 


; ‘» e893 af eeert gvtoet 
TA 


vcomataedge Tastes hg, Bo 


as peri 


nica sstnee? finkty Siew 
ae aa 
e ie , or e ioe le with : a & 
i 
ie. . ced beyraesse tee 
tA 


i 
at n' ee30n99 


how es 3¢62% eat ato eels Pe 
magic 
im De, gon sees ih alate 
celuomane pa ven 
oe : 
<a weet hale 
¥; » fit ag 2rropete esas 


» fe 
ditean dase) aeiee me 


, Y 


Re ews tt 


o4 of —? tee A mrotyoy. ae 


go patersgtssg rs teuge gated 
» } 


abs att esd Sivoo 3 


, : ’ 9 


oy ees soe Te Cae ae 


+ netieantene stele ~ammanningge ¥aR8 oe ia 
Seais’ 
Lng , ove #§ = oo7 Gi ae’ fail ad - 
i > : 


il | 


ae 


50 


item, 'the wall throw' occurred on the motor performance test battery 
and did appear to identify children that had difficulty in performing 
ball skills. This would provide additional evidence to back up the fact 
that teachers judgements varied in their interpretation of the descrip- 
tors. 

Teachers' experience vary considerably (see Appendix J for re- 
sults of Teacher Questionnaire). This would also affect the differences 
in their judgements. Not all the classroom teachers teach physical edu- 
cation. The non-physical education teachers would have more difficulty 
observing the activities and would therefore have to do more predicting. 
Some teachers have taken several physical education half courses and 
have been teaching their particular age groups for many years. Others 
have taken few, if any, physical education courses and may have been 
teaching for a short period of time. The more years of experience that 
an individual has had with the age group that he or she was rating would 
allow for a greater familiarity with the tasks and the nature of ade- 
quate performance. 

It appears that teachers' experiences also influenced their re- 
actions to the checklist after using it. At the grade 3 level, four out 
of 15 teachers found the checklist difficult to use. In each of the 
four cases, the teacher did not teach the Physical Education class. Of 
the 11 that did find it easy to use, six taught the Physical Education 
class. The remaining five teachers also expressed no difficulty in 
using the checklist. At the grade 5 level, two out of 16 teachers found 
the checklist difficult to use. In one instance, the teacher did not 


teach Physical Education. In the other, it was felt that more time was 
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needed to do the checklist fairly. Only three other teachers did not 
teach the Physical Education class. However, they also indicated that 
the checklist was relatively easy to use. The average time taken to rate 
each subject was 10 to 15 minutes. Usually, the teachers that found the 
checklist difficult to use, also took a much longer time to rate it; 20 
to 30 minutes. However, the final checklist contains only those items 
that differentiate physical awkwardness; therefore it should take less 
time. 

The information given in the teacher's questionnaire suggests 
that some of the criteria of a good checklist have been met; that is, it 
is easy to use, inexpensive, and require a minimal amount of time for 
completion. 

Graphs indicating the individual total scores of the physically 
awkward and control subjects are illustrated in Appendix K. These graphs 
provide preliminary information on appropriate guidelines for determining 
which children are, in fact, physically awkward. Further use of the 
checklist is necessary to generate sufficient data to develop criterion 
cutoff points to effectively identify physically awkward children. 
Professional evaluation of the result of checklists should determine 
cutoff scores that will help in the identification of physically awkward 


children. 
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CHAPTER V 


SUMMARY, RECOMMENDATIONS AND CONCLUSIONS 


Summary 

The purpose of the study was to develop, implement, and evaluate 
a motor behaviour checklist consisting of overt culturally-normative 
motor tasks. 

The development of the checklist involved two validity checks 
and resulted in 26 gross-motor items and 13 fine-motor items for the 
grade 3 group. The checklist for the grade 5 group consisted of 30 
gross-motor items and 13 fine-motor items. 

Checklists were given to teachers in the Edmonton Separate 
School System who teach those children in grades 3 and 5 who were iden- 
tified as being physically awkward on a motor performance test battery 
and their control counterparts. An additional number of random subjects 
were chosen to eliminate bias. A Kruskal-Wallace one-way analysis of 
variance by ranks corrected for ties identified 16 gross- motor items as 
significantly differentiating between groups at the grade 3 level and 17 
items at the grade 5 level. Analysis of the fine-motor items did not 
identify any of the items as being significant discriminators. There- 
fore, no further analysis was required. However, a Cronbach's Alpha 
test of internal consistency produced an alpha of .91 for the signifi- 
cant gross-motor items at the grade 3 level and an alpha of .95 at the 
grade 5 level, indicating that both of the revised checklists were high- 


ly internally consistant. 
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Results of a teacher questionnaire demonstrated that the 


instructions were easy to follow. The checklists appeared to be easy to 


use, required a minimum of time to complete and tapped a broad array of 


culturally-normative skills, thereby meeting some of the requirements of 


a good checklist. 


Conclusions 


An evaluation of the motor performance checklist and its imple- 


mentation gives support to the following conclusions. 


1) 


2) 


3) 


4) 


Sixteen of the gross-motor items at the grade 3 level and 17 at the 
grade 5 level were identified as being good discriminators and 
therefore capable of differentiating between groups. 

Analysis of the fine-motor items did not result in any of the tasks 
being significant discriminators. Therefore, these items do not 
differentiate between the two groups. 

The internal consistency of the significant gross-motor items was 
very high at both the grade 3 and grade 5 level: .91 and .95 respec- 
tively. 

The results of the study demonstrate that teachers are capable of 
identifying physically awkward children by use of a motor perfor- 
mance checklist consisting of overt culturally-normative gross-motor 
items. In addition, most teachers found both the instructions and 


checklists easy to use. 


Recommendations 


The following recommendations are suggested for further research 


in the area of motor performance checklists. 
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1) 


Z) 


3) 


4) 


A new scale for rating subjects on the checklists needs to be 
developed. It is felt that a new choice of words might help to 
prevent the wide degree of variance in rating the physically awkward 
children. 

There is some questions with regards to the validity of the fine- 
motor items on the checklist. It is felt that future research in- 
volving classroom teachers for the validity checks on the fine-motor 
items would improve this aspect of the study. 

It was not possible at this time to test for inter-observer relia- 
bility. A follow-up study would be helpful in providing this data. 
In the following school year, the grade 4 teachers would rate the 
previously tested grade 3 students. Similarly, the grade 6 teachers 
would rate the previously tested grade 5 children. Results from 
teachers for each year on the same students could be compared. 

In the present study items wre eliminated that were sex-biased. 
However, it is felt that some of these items could be the best dif- 
ferentiating tasks. If sex-biased items are included, then 
instructions to the teachers should specify consideration of male or 


female skills when rating the tasks. 
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APPENDIX A 


MOTOR PERFORMANCE TEST BATTERY 


Dodge Run 

Board Balance I 

Board Balance II 

Jump With One Foot Landing 
Lacing Board 

Gubbay's Clap and Catch 
Hitting Target 

Catching off Wall 

Stork Balance 


Placing Pegs in Board 
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EQUIPMENT 


LAY OUT 


STARTING POSITION 


TASK 


TRIALS 


SCORING 


DODGE RUN 


5 traffic cones 
masking tape 

8' tape measure 
gym floor 40" x 16' 
stop watch 

scoring sheet 


Course consists of 5 traffic cones placed as per 
diagram, on comers of 8' square. Each cone is 
outlined on the floor with tape so that if it is 
knocked over accurate replacement is possible. In 
addition the path is marked on the floor with mask- 
ing tape to avoid confusion. 


Student stands in starting box. Student must wear 
running shoes. 


On signal ready, go, the subject runs a weaving 
patter to the outside of each cone. Tester stops 


the watch as subject passes the last cone. If 
Subject traces incorrect path, trial is repeated. 


Three 


Best time of 3 trials. 
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EQUIPMENT 


PREPARATION 


TASK 


TRIALS 


SCORING 


BOARD BALANCE I 


Stop watch 
One balance board 
Subject must wear running (gym) shoes. 


The balancing board should be placed with the keel 
on the underside, away from walls and furniture. 


Tester must stand in front of and to the side of 
the subject so that the feet can be clearly 
observed. ; 

Subject balances on the board on one leg. 

Tester may advise the subject to place his foot 
firmly on the middle of the board then raise the 
other foot gently. 


Tester should ensure that the subject is in the 
correct position before starting the stop watch. 


Three for each leg. 


Discontinue timing after 10 seconds. 
Record time for each trial. 


Stop watch: 
If the standing leg is moved from the board. 


If the board tilts so that the sides of the 
board touch the floor. 


If the free leg touches the floor. 


If the subject cannot adopt the balancing 
position, assess score of 0. 
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EQUIPMENT 


PREPARATION 


TASK 


TRIALS 


SCORING 


BOARD BALANCE II 


Stop watch 
One balance board 
Subject must wear running (gym) shoes. 


The balance board must be placed with the keel 
uppermost, away from walls or furniture. 


Tester should stand in front of and to the 

side of the subject so that the feet can be 
clearly observed. 

Subject balances on the keel on one leg. Tester 
may advise the subject to centre his foot firmly 


on the keel then lift the other foot gently. 


Tester should ensure that the subject is in the 
correct position before starting the stop watch. 


The task is repeated with the other leg. 
Three for each leg. 


Discontinue timing after 14 seconds. 
Record time for each trial. 


Stop watch: 
If the standing leg is moved from the board. 
If the free leg touches the floor. 


If the subject cannot adopt the balancing 
position, assess score of 0. 
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EQUIPMENT 


’ PREPARATION 


TASK 


SCORING 


JUMP WITH ONE FOOT LANDING 


Set of jumping stands 
Weighted cord 
Stop watch 


Tester measures subject's knee height from the 
floor to the lower border of the kneecap and 
places the cord on the pins at the same height. 
The pins should be on the far side of the child 
as he jumps to allow the cord to fall off 
without pulling down the stand. 


The jumping stands should be rather more than 
shoulder width apart. 


Subject takes off with the feet together, jumps 
over the cord, and lands on one foot. Subject 
must remain on the landing foot for 5 seconds 
without the other foot touching the ground. 

(A minor adjustment of the landing foot is 
permitted.) 


Both feet are tested. 


The stop watch should be started when the 
subject lands. 


Give three for each leg. 
Record time of each trial. 


Indicate failure and assess time of o: 


If subject does not take off with two feet 
toegther. 


If subject does not land on one foot and maintain 
the position for 5 seconds. 


If subject displaces the cord. 
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EQUIPMENT 


LAY OUT 


TASK 


TRIALS 


LACING BOARD 


Lacing board 


Lace 
Stop watch 


The subject takes the board in one hand. He 
holds the lace, which is quite separate from 
it, near the unknotted end ready for lacing. 


On a signal the subject threads the lace back 
and forth through the holes, pulling it as far 
as it will go each time. The lace must not be 
wound round the edge of the board, but threaded 
straight in and out. 


The tester should demonstrate threading with 
one hand, and may remind the subject that this 
is easier, but he is not disqualified if he 
uses both hands. 


Three 
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GUBBAY'S CLAP & CATCH 


EQUIPMENT Tennis ball 
Scoring grid on record sheet 


PREPARATION The starting position must be away from walls 
and furniture. 


Tester stands in front of and to the side of 
the subject. 


TASK Subject throws the ball into the air with 
preferred hand, and catches the ball cleanly 
in two hands. The ball must not be trapped 
against the body or clothing. Test to three 
trials or success, whichever comes first in 
the following categories. Discontinue testing 
with three consecutive failures. 


TRIALS a) Catch the ball with both hands. 
b) Catch the ball with both hands after ! clap. 
c) Catch the ball with both hands after 2 claps. 
d) Catch the ball with both hands after 3 claps. 
e) Catch the ball with both hands after 4 claps. 
f) Catch the ball with preferred hand after 4 claps. 


FAILURE If ball is not caught in prescribed manner, or 
clap is not visible or audible before the ball 
is caught. 
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EQUIPMENT 


LAY OUT 


TASK 


TRIALS 


SCORING 


HITTING TARGET 


Tennis ball 
12" circular board 
Scoring grid on Record Sheet 


The target is hung on a wall at the height of 
the subject's chest with masking tape. 


The subject stands behind a chalked or taped 
line 10 feet away. 


The subject throws the ball, either underarm 
Or overarm, at the target with the preferred 
hand. 


The height of the target may be adjusted if 
the subject feels it is too high or too low. 


Only the preferred hand is tested. 


Success or failure should be entered on the 
grid after each attempt. 


15. Do all of them. Give 2 practice trials. 


Record after each attempt. A throw is 
successful if any part of the target is hit. 
If any problems of style, or patter of misses 
occurs, record on data sheet. 
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EQUIPMENT 


STARTING 
POSITION 


TASK 


TRIALS 


CATCHING OFF WALL 


Tennis ball 
Scoring grid on Record Sheet 


Subject stands facing a smooth wall at a distance 
of 8 feet. (mark with tape) 


Subject throws the ball to hit the wall and 
catches it on the returm with both hands. He 
muSt use an underarm throw. 


The ball must be caught clear of the body, not 
trapped against body or clothing. 


The tester should demonstrate the proper way 
to catch if the subject holds his hands too 
closed or too open, does not move his body or 
arms to meet the ball, or commits some other 
error of technique. 


The tester should also show the child that 
the ball must be thrown high enough to give 


a good rebound. 


Success or failure should be entered on the 
grid after each attempt. 


See Doma Vofe then- 
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EQUIPMENT 


PREPARATION 


TASK 


TRIALS 


SCORING 


STORK BALANCE 


Stop watch 


Subject must wear running (gym) shoes. 
The starting position must be away from walls 
and furniture. 


Tester must stand in front of and to the side 
of the subject so that the feet can be observed 
clearly. 


Subject stands on one foot and places the sole 
of the other foot against the side of the 
supporting knee. The hands are placed on the 
hips with the fingers facing forwards. 


Tester should ensure that subject is in the 
correct position before starting the stopwatch. 
The task is repeated with the other leg raised. 


Three for each leg. 


Discontinue timing after 20 sec. 

Record time for each trial. 

Stop watch; 

If the standing leg is moved from the original 
position. 


If the free foot is moved from the inside of 
the knee. 
If the hands are removed from the hips. 


If the subject cannot adopt the balancing 
position, assess score of 0. 
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EQUIPMENT 


LAY OUT 


TASK 


PLACING PEGS IN BOARD 


12-hole board 
Ten plastic pegs 
Plastic mat 

Stop watch 


The plastic mat is laid on a table with the 
board of holes placed in front of the subject. 
On the side of the subject's preferred hand 
the ten plastic pegs are laid out in a single 
row one inch apart. The row should be about 
three inches from the board. 


The pegs are subsequently laid out on the other 
side of the board for the non-preferred hand. 


On a signal the subject, using one hand, places 
the pegs one at a time in the holes. He should 
be encouraged to steady the board with the 
other hand. 


Three for each hand. 
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APPENDIX B 


PROFILE OF GROSS-MOTOR ITEMS 


Physically Awkward Subjects: Grade 3 
Controls: Grade 3 
Physically Awkward Subjects: Grade 5 


Controls: Grade 5 
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GRADE 3 
PROFILE OF GROSS-MOTOR ITEMS 
CONTROL SUBJECTS 


ITEMS (PERCENTILES) PERCENTILE 
WALL 

I.D._GROUP__SEX__THROW__GUBBAY DODGE BALANCE JUMPING 10 20 30 
139 N M B02) 32,0 53-1 61.7 5503 ) ips, 0 
182 N M CES CER) 44.7 89.4 51.0 fe) On 0 
317 RD M 40.4 63.8 85.1 5563 57.4 fe) Omro 
340 RD M eC sy Ps 89.4 42,5 78.7 fo) 0-10 
342 RD M 55.3 aie. o 85.1 46.8 5704 fe) 20 

20 RD M 40.4 12.8 95-7 63.8 574 f°) HE Mle) 
168 RD M dees 05,0 97.9 4,3 70.2 2 O70 
306 RD M 63.8 46.8 70.2 40,2 29.8 0 Pe Ks, 
326 N F 45.2 92.8 71.4 59.5 fe) 1 pO 
174 N F 88.1 92.8 50.0 19.0 59.5 f°) Pie0 
330 N F 23.0 76.2 88.1 33.3 85.7 f°) 0: yd 
285 RD F Slate pelOse Boe 7 33.3 21.4 f°) ary 
339 RD F 69.0 47.6 42.9 64.3 26.1 fo) Onaey 
373 RD F 83.3 76.2 42,9 50.0 "0 it on) 
126 RD F 66.7 21.4 88.1 14.3 45.2 fo) acc eae 
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N- NONREADING DISABLED 
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GRADE 3 
PROFILE OF GROSS-MOTOR ITEMS 
PHYSICALLY AWKWARD SUBJECTS 


CRITERION 
ITEMS (PERCENTILES) PERCENTILE 
WALL 
I.D. GROUP _SEX_ THROW _GUBBAY DODGE BALANCE JUMPING 10 20 30 
* 89 N M 6.3 12.7 44.6 6.3 61.7 2 ale fe 
137 N M 10:2, ~ 12,7 6.3 8.5 38.2 2 eet es) 
*181 N M 2TeT- 12 10.6 40,4 fo) 2 Ay age 
*312 RD M 19.1 46.8 63.8 14.8 fo) 1 2) 0 
*312 RD M 40.4 12.7 93.6 10.6 f°) 2 os) 
“we RD M 0) 4.25 8.5 fe) fo) 5 oye Vie 
2 RD M 27.6. 1207 53.9 8.5 29.7 1 dame 
ee RD M 4O.4 12.7 14.8 fc) 0) 2 2 0 
* 36 RD M 23.4 12.7 40,4 6.3 fe) 2 2 ed: 
* 308 RD M 6.3 0 36.1 T2.3 fo) 3 O57 0 
284 RD M 14.8 63.8 TH. rap f°) 2 a: 40 
*135 N F 45.2 47.6 9.5 1.9 fe) 2 ee te 
*177 N F f°) 47.6 30.9 2.3 21.4 2 "thes Oo 
328 N F 23.8 47.6 33.3 4.7 45.2 2 Cries y 
eet N F 14.2 47.6 2.3 64.2 fe) 2 wy Tats: 
*318 RD F 69.0 11.9 Tole fe) fe) 3 BL ate 
* 29 RD F fe) fe) 54.7 26.1 fo) 3 Oa. 
* 5h RD 5 f°) 1.9 54.7 52.3 19.0 1 2440 
*207 RD F fe) 149 ) 4.7 fo) 4 nea: 


RD- READING DISABLED 
N- NONREADING DISABLED 
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GRADE 5 
PROFILE OF GROSS-MOTOR ITEMS 
PHYSICALLY AWKWARD SUBJECTS 


CRITERION | 
ITEMS (PERCENTILES) PERCENTILE 

WALL 
I.D. _SEX__GROUP_THROW  GUBBAY DODGE STORK BALANCE JUMPING 10 20 30 
$435 M N fe) ) fe) f°) f°) ) 6-30.40 
OTT M N 17.08. 4.32.9 31.7 Ts 4.8 31.7 2 42 40 
*237 M N 70.7 f°) 9.7 43.9 f°) fe) y 10 0 
* 57 Mu RD 2.4 © he @ 26.35.< 12.2 24.3 fe) 3.0 a ye 
* 365 M RD 41.4 14.6 56.0 fc) 5132 f°) 22 eO 
276 M RD me 31.75 9 14.6 34.1 39.0 2.4 1253 1” 2 
5353 M RD) gic... fe) 4.8 9.7 9.7 0) Ber 40 
* 368 M RD 1:36,6 14.6 34.1 21.9 177 fe) 27 te” 
*106 F N LO. Gm «12:5 20.0 f°) 1255 fe) 2 Bo 
*105 F N 57 Sum ie 25.0.8 12.5 f°) 10.0 22) Ae? 
* 102 F N f°) 2.5 0) 7.5 62.5 fe) 5. “qd 0 
* 107 F N 725 32.5 15.0 5265 520 0 3 1 ie) 
70 F N 57.54 5 60.0 Bp) 8 ee. 22.5 0) 2-0 42 
* 193 F N 32.5 0) 10:0 4 20.0 40.0 10.0 3°) wage 
* 147 F RD 2.5 12.5 57D 17.5 15.0 10.0 2 3 Le} 
*145 F RD 520 32.5 40.0 12.5 1 >) 12.5 2 2 .e) 
* 364 F RD 22.5 12.5 30.0 T.5 10.0 10.0 3 2 at 
* 302 F RD 22.5 60.0 22.5 45.0 10.0 fo) 2c 0rw:2 
* 160 F RDO 2.5 67.5 2.5 5.0 fe) Sie (20, PEO 
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GRADE 5 
PROFILE OF GROSS-MOTOR ITEMS 
CONTROL SUBJECTS 


CRITERION 

ITEMS (PERCENTILES) PERCENTILE 

WALL 

I.D. GROUP SEX THROW _GUBBAY DODGE STORK BALANCE _JUMPING 10 20 30 
ns N M 70.7 43.9 78.1 2.4 31.7 58.5 LoenrOaae0 
78 N M 58.5 43.9 60:5, 7) °56.2 756.1. 34.2 One SO 
2h0 N M 10.7) 4369 65.9 60.9 41.5 58.5 ©, ,0mianO 
146 RD M 70.7 43.9 ache AO eh iS 31.7 O- 0 0 
360 RD M 58.5 43.9 58.5 58.5 46.3 fo) Ore O 
4 RD M 31.7 14.6 65.9 34.1 60.9 58.5 Ont als a0 
348 RD M 41.5 43.9 80.5 4.8 60.9 53-7 a pas oka he) 
102 N F 40.0 60.0 710.0, | 52:5. © 67.5 fo) Koja xe 
68 N F 92.5 60.0 82.5 15.0 70.0 70.0 OF S35 BO 
73 N F 67.5 60.0 32,5 ea0.0 Boece 32.5 I piece 
71 N F 67.5 60.0 47.5 22.5 42.5 67.5 ) 0 1 
Te N ¥ Py ES) 32.5 T2 5 35.0 45.0 57D 0 fe) fo) 
275 RD F 92.5 60.0 95.0 37.5 72.5 30.0 fe) Le) 2 
303 RD F 92.5 60.0 45,0 22.5 67.5 10.0 SY, Ee 
361 RD F EG 2.5 90.0 47.5 40,0 550 i 1 0 
300 RD F 67.5 60.0 S725) © See> Se tes 40.0 0 S01, 0 
287 RD F 12.5 60.0 55.0. 5205 ©3225 75.0 OF iis 20 


RD- READING DISABLED 
N -NONREADING DISABLED 
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A Checklist for Determining Physically Awkward Children 


Your assistance is needed in determining the clarity of wording and 
comprehensibility of the tasks selected in the following checklist. Your 
judgement in assessing the appropriateness of each item to be used for 
each age group will also be helpful. 


Please use the following scale to rate: (1) the clarity of the item 
and (2) the appropriateness for each age group. 


Very Good 4 
Good 3 
Fair 2 
Poor 1 
Example: Ages 
Items Clarity 6-7 8-9 10-11 
1 3 4 3 3 
2 
3 


NOTE: An item may be very appropriate for every age group. On the other 
hand a task may be suitable for the 6-7 year olds but too easy for 
the other two groups. 


Please return to Ellen Umansky as soon as possible. 
Note to the evaluator: 


Please set aside one hour of your time to complete this task. In order 
to standardize the setting for each rater the following conditions are 
recommended: 

(a) choose a place to work that is quiet and free of distractions; 

(b) a time of day when you are most alert; 

(c) a time when you can put all of your attention on the task; 

(d) try and choose a time that allows you to analyze the items 


thoughtfully and slowly. 


Thank you. 
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THE UNIVERSITY OF ALBERTA 
FACULTY OF PHYSICAL EDUCATION AND RECREATION 


OFFICE OF THE DEAN 


Dear 


I would appreciate it if you could help us in the development of 
a checklist for identifying physically awkward children. I have 
included the checklist and the instructions that teachers would receive 
for using it. Please read those instructions first in order to put 
the checklist's use into perspective. Then we would appreciate it 
if you would evaluate the quality of the items that have been included 
for each age group. We are especially interested in your evaluation 
of the age-appropriateness of each item and whether you feel it would 
discriminate between physically awkward children and their normal 
peers. 


Please keep in mind that we are trying to identify children that 
represent the lower range of ability regarding motor performance. 
Therefore, items that appear to be too easy may be good indicators 
that the child has a problem. Would you please use the following 
scale to rate each item: 


Very Good 4 
Good 3 
Fair 2 
Poor 1 


Thank-you for your assistance. We appreciate you taking this 
time to complete this checklist. 


Please return to : 


Ellen Umansky 

Faculty of Physical Education and Recreation 
University of Alberta 

Edmonton, Alberta 

T6G 2H9 


EDMONTON, ALBERTA, CANADA T6G 2H9 
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Checklist for Identifying Physically Awkward Children 


6 = J Wear Olds 


Qualit 
of Item 


ACTIVITY ITEMS 


1. The child demonstrates a controlled gait while performing 
locomotor skills. 


2. The child changes direction through a simple obstacle 
course without markedly changing pace. 


3. The chile fcliows directions in "Simon Says". 


4. The child runs in a straight line for a distance of 
approximately 8 meters. 


5. The child marches to a fast and/or slow beat. 
6. The child keeps time to music when clapping. 


tie The child jumps forward over a 15 cm wide line marked on 
the floor keeping two feet together. 


8. The child jumps backward over a 15 cm wide line marked on 
the floor keeping two feet together. 


9. The child steps over a knee-high obstacle without knocking 
it over. 


10. The child ducks under a shoulder-high obstacle without 
disturbing it. 


11. The child maintains body control in locomotor skills such 
as running, hopping and jumping. 


12. The child maintains balance while walking on a low bench 
approximately 20 cm wide. 


13. The child imitates the movement of another as in 
demonstrations and mirroring activities. 


14. The child performs a log roll (rolling over on the floor 
with the body stretched out). 


15. The child kicks a stationary ball. 


16. The child throws a 20 cm playground ball to the wall 
underhand and catches it after one bounce with two hands. 
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6 - ? Year Olds 


Quality 
ACTIVITY ITEMS of Item 


17. The child catches a tossed 20 cm playground ball at waist 
level with two hands. 


18. The child bounces a 20 cm playground ball on the ground 
and catches it with two hands. 


19. The child climbs a ladder using alternate hand-foot 
sequence. 
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6 -— 7 Year Olds 


Quality 
of Item 


CLASSROOM ITEMS 


1. The child moves around the room without bumping into 
things. 


2. The child reproduces simple geometric shapes (i.e. Squares, 
triangles, circles) with pencil and paper. 


3. The child correctly puts shoes on the right and left foot. 
4. The child does up buttons independently. 

5. The child manipulates zippers. 

6. The child laces shoes. 

7. ‘(The child turn the pages of a book. 


8. The child sharpens a pencil (i.e., putting pencil into 
Sharpener and turning handle). 


9. The child uses an eraser. 


10. The child manipulates small objects in table games such as 
checkers, snakes and ladders and monopoly. 


11. The child applies an appropriate amount of pressure when 
uSing pencils or crayons. 


12. The child holds a pencil for printing. 


13. The child cuts paper with scissors. 
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8 - 9 Year Olds 


a a ee ee a ee i ee he ey 
Quality 
of Item 


ACTIVITY ITEMS 


1. The child executes a controlled gait while performing 
locomotor skills. 


2. The child skips rope hopping alternately from one foot to 
the other. 


3. The child changes direction in an obstacle course without 
markedly changing pace. 


4. The child performs an independent front roll (sommersault ). 


5. The child follows directions in "Simon Says". 


6. The child runs in a straight line for a distance of 
approximately 8 meters. 


7. The child marches to a fast and/or slow beat. 
8. The child keeps time to music when clapping. 


9. The child jumps vertically with both feet simultaneously 
leaving the ground and lands with body control. 


10. The child maneuvers over and between objects of varying 
heights in an obstacle course. 


11. The child maintains body control in locomotor skills such 
as running, hopping and jumping. 


12. The child maintains balance while walking on a low bench 
approximately 20 cm wide. 


13. The child maintains body control while bouncing on the 
trampoline. 


14. The child performs a seat drop and bounces back to 
standing position on the trampoline. 


15. The child performs co-ordinated jumping jacks. 


16. The child imitates the movement of another as in 
demonstrations and mirroring activities. 


17. The child remembers a sequence of movements in activities 
such as relay races. 
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8 - 9 Year Olds 


| Quality 


ACTIVITY ITEMS | of Item 


| 
' 


18. The child catches a ball thrown to either side of him or 
her. 


19. The child follows directions of right and left without 
looking to other children for clues. 


20. The child bounces a 20 cm playground ball three times 
consecutively. 


21. The child runs and kicks a ball without stopping before 
making contact with the ball. 


22. The child throws a tennis ball underhand against the wall 
and catches it with two hands. 


23. The child hits a 10 cm ball that is placed on a stable 
object such as a traffic cone with a regular softball bat. 


24. The child skips forward 15 feet. 
25. The child rides a two-wheeled bike. 


26. The child generates a smooth pumping action with the legs 
while using playground swings. 


27. The child jumps rope with two feet together for at least 
three consecutive skips. 


28. The child turns the rope smoothly for others during 
skipping games. 


29. The child hops through a hopscotch pattern. 


30. The child touches a tetherball as it moves. 
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8 - 9 Year Olds 


_ Quality 
CLASSROOM ITEMS of Item 


oe Ae 


| 
1. The child deals cards with a reasonable degree of speed 
without dropping them. 


2. The child moves around the classroom without bumping into 
things. 


3) sane child reproduces simple geometric shapes (Squares, 
triangles, circles) with pencil and paper. 


4. The child does up buttons. 
5. The child manipulates zippers. 
6. The child ties shoelaces in a bow. 


7. ‘The child folds paper into simple patters (Squares, 
rectangles, triangles). 


8. The child turns the pages of a book. 


9. The child sharpens a pencil (i.e., putting pencil into 
sharpener and turning handle). 


10. The child uses an eraser. 


11. The child manipulates small objects in table games such as 
checkers, snakes and ladders and monopoly. 


12. The child locates directions in the room or in the school. 
13. When colouring, the child stays within the lines. 


14. The child applies an appropriate amount of pressure when 
using pencils or crayons. 


15. The child correctly holds a pencil for printing. 


16. The child cuts paper with scissors. 
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10 - 11 Year Olds 


Quality 
of Item 


ACTIVITY ITEMS 


1. The child executes a controlled gait while performing 
locomotor skills. 


2. The child skips rope hopping alternately from one foot to 
the other. 


3. The child changes direction through a simple obstacle 
course without markedly changing pace. 


4. The child performs an independent front roll (Sommersault). 
5. The child follows directions in "Simon Says". 


6. The child jumps vertically with both feet simultaneously 
leaving the ground and lands with body control. 


7. ‘The child maneuvers over and between objects of varying 
height in an obstacle course. 


8. The child maintains body control in locomotor skills such 
as running, hopping and jumping. 


9. The child maintains balance while walking on a low beam 13 
cm wide. 


10. The child maintains body control while bouncing on a 
trampoline. 


11. The child performs a seat drop and bounces back to 
standing position while on the trampoline. 


12. The child performs coordinated jumping jacks. 


13. The child remembers a sequence of movements in activities 
such as relay races. 


14. The child moves in any direction to catch a ball. 


15. The child follows directions of right and left without 
looking to other children for cues. 


16. The child judges how far ahead of a person the ball should 
be thrown so that the person can easily catch the ball. 
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10 - 11 Year Olds 


ACTIVITY ITEMS 


17. The child maintains adequate ball control while repeatedly 
bouncing it wih one hand. 


18. The child runs and kicks a ball without stopping before 
making contact with it. 


19. The child drops a soccer ball and kicks it before it hits 
the ground. 


20. ‘The child throws a tennis ball underhand against the wall 
and catches it with two hands. 


21. The child throws a tennis ball against the wall and 
catches it with one hand. 


22. The child hits a 10 cm ball that is placed on a stable 
object such as a traffic cone with a regular softball bat. 


23. The child skips forward 15 feet. 
24. The child rides a two-wheeled bike. 


25. The child changes direction readily in a running game like 
tag. 


26. The child generates a smooth pumping action with the legs 
while uSing playground Swings. 


27. The child jumps rope with two feet together for at least 
three consecutive skips. 


28. The child turns the rope smoothly for others during 
skipping games. 


29. The child hops through a hopscotch pattern. 


30. The child anticipates when and where to move in games like 
Godge ball. 


31. The child touches a tetherball as it moves. 
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CLASSROOM ITEMS ' of Item 


1. The child deals cards with a reasonable degree of speed 
without dropping them. 


2. The child moves around the classroom without bumping into 
things. 


3. The child reproduces simple geometric patterns (i.e. 
squares, triangles, circles) with pencil and paper. 


4. The child does up buttons. 
5. The child ties shoelaces in a bow. 


6. The child folds paper into simple patterns (i.e., squares, 
rectangles, triangles). 


7. The child turns pages of a book 


8. The child sharpens a pencil (i.e., putting pencil into 
sharpener and turning handle). 


9. The child uses an eraser. 


10. The child manipulates small objects in table games such as 
checkers, snakes and ladders and monopoly. 


11. The child locates directions in the room or in the school. 
12. When colouring, the child stays within the lines. 


13. The child applies an appropriate amount of pressure when 
uSing pencils or crayons. 


14. The child correctly holds a pencil for writing. 


15. The child cuts paper with scissors. 
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INSTRUCTIONS FOR USE OF CHECKLIST 


The purpose of this checklist is to identify children who have movement 
learning difficulties. A number of studies indicate that we can expect to 
find approximately 6% of school children who meet the criteria of being 
physically awkward. Physically awkward children are defined as those children 
without known neuromuscular problems (such as mild cerebral palsy) who fail 
to perform age-appropriate motor skills with acceptable proficiency. It is 
realized that the basis for judging "acceptable proficiency" might change with 
different age groups, the sex of the child, and the particular socio-cultural 
environment. Nevertheless, in this study it is hoped that you will rate each 
child's performance on each behavioural statement in relation to the range of 
performances that you would expect to find in children of that particular age 


group and cultural milieu. 


To help with this task, it is suggested that you use the Scale illustrated 
in Figure 1, which relates each descriptor to the percentage of children who 
would perform at a particular level. In this study, you are requested to rate 
a child's performance on each item in relation to how well he or she typically 
performs it in comparison to all the ehadduen you have taught in that parti- 
cular age group. Thus, a child's performance in catching which was rated as 
being performed "very well" would mean that the child's typical performance 
would usually be better than 90% of his or her peers. In order to standardize 


the rating process, it is suggested that you use the following procedures. 


Rate each item individually. Consider the specific child and decide 
whether the child's typical performance would be performed very poorly, poorly, 


adequately, well, or very well in comparison to his or her age group peers. 
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FIGURE 1 


A child might perform some motor tasks well, others poorly. Therefore, 
it is hoped that you will consider each item individually and rate the child 
on that task in relation to how well his or her age peers would perform it. 
Your judgement of a child's performance on each motor task should be based on 


your past experience with all children in that age group. 


If you have not actually observed the child performing the item, please 
place a check (%) in the prediction column and then rate the child's perfor- 
mance using the following procedure. It is assumed that you will not have 
observed every motor behaviour that has been listed. For these items please 
visualize the child performing that task and predict how well he or she would 
perform it in relation to their age group peers. For example, you may not 


have a tetherball in the schoolyard. Therefore, you would rate the item as 


follows: 
Very Very 
Activity Item Poorly | Poorl Adequatel Well | Well | Prediction 
The child strikes a WA 
tetherball as it moves we 


around the pole 


113 


' 
a 
“at 
an 
re : ie” tee 
t i a i om 
a | -_ os 
—_ ‘ m f > Pe 
Law -qtev Lis¥ Si wa) 700d ne Sort ve 
i _ i 
es an? 
i ‘a F 
{ Sor Lo’ wes 
en )@ a 


a i 
1. Switeeq #1 fae @teay toto atioe ero beg dtg ie bi tds A 


to 

\ trilevbiwither mati fyte cobbents flav wey aad —_ 

tratreq | 1 AT6en #64 tod +o e442 Tiew wod'oo aobeiiat ne foes ste 
bivode ven; sagew Apas voltay «'hltits « TW reve 


rot awettids be Ake vSnelveine 960g 
, i a 


’ a 2 gukertotisg biti i levigeds (liagto Se even aoe OT 
p. 
> @ bhitaoa 3 ] da) brea iwotwpr eny a (Nob Mans ims vata 


7 


yor iftw woe vede® it ov). saouene galwattol was sate soni 

. j emets eaody 10 - .Seeekt ceed cet gn yeedveded 20708 atte borrendo: 
w ote ty oe i lew wel SoPtere bie 1 sade gqderrodra Albto ot: vente ke 
ireaaq Geary ben Gets O8 wOtIeied m st ants 


ers e343 divow wow’ ,osetwint? ,Satriretes of « 


oy a —— i YS nal 
. yee? |} 
. . f i yf poabs ve ra “2° a! : 
‘ “ nedteee arene 
. : | oyvos 92 en iiady 
’ of f - rn 
ee 


{ A 
_ An 


we 


APPENDIX G 


TEACHER QUESTIONNAIRE 


114 


4 


. 
a i. 
J 


: a 
7 — 
7 7 > 
ot 
7 ~~ Sane 
— o~ an! 
_ & 
an Pe 
_ - 
7 7 — 
- a 


TEACHER QUESTIONNAIRE 


The following information is required in order to help us evaluate the 
feasibility of the checklist. Your co-operation in completing this form 
is appreciated. 


ie 


Are you presently teaching Physical Education to the children 
in your class? 


Have you taken any courses in Physical Education? 
If so, how many half-term courses have you taken? 


What grades have you taught and how many years have you taught 
each of those grades? 


Grade Years Teaching 


What was the average length of time it took you to rate each 
child using the checklist? 


How easy was it to understand the instructions for use of the 
checklist? 


very easy easy 

difficult very difficult 
How easy was it to use the checklist? 

very easy easy 

difficult very difficult 


Have you any comments or suggestions regarding the use of the checklist? 
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REVISED CHECKLISTS 


Grade 3 


Grade 5 
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APPENDIX I 


FREQUENCY DATA OF GROSS-MOTOR ITEMS 


Physically Awkward Group: Grade 3 
Control Group: Grade 3 
Physically Awkward Group: Grade 5 


Control Group: Grade 5 


121 


HOTOM-Brone 10 Arad eomEvoRET 7 


- 


=e 


 buewlwA eso 


abatd quod mA! 


-cwoTe bsawtwA el teolegy 


ooo 3=6tqnes fori 
— 


122 


FREQUENCY DATA 


Physically Awkward Group: Grade 3 
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FREQ 
(PCT) 


33. 


RELATIVE 
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FREQ 


(PCT) 


RELATIVE 


FRE 
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(PCT) 


16. 


16 


16. 
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om 


ADJUSTED 
FREQ 
(PCT) 


33.3 


ADJUSTED 


FREQ 


(PCT) 


16 


33. 


2555 


16. 


ADJUSTED 
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1d 
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(PCT) 


me 
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CUM 
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33.3 
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VARI9 


CATEGORY LABEL 


VAR20 


CATEGORY LABEL 


VAR21 


CATEGORY LABEL 


RELATIVE 
ABSOLUTE FREQ 
CODE FREQ (PCT) 
‘Jc 1 8.3 
2" 1 8.3 
3. 3 25.0 
4 5 AN oY 
5. 2 16.7 
TOTAL 42° 100.0 
RELATIVE 
ABSOLUTE FREQ 
CODE FREQ (PCT) 
ye 2 16.7 
3. 5 41.7 
4. 1 8.3 
5. 3 25.0 
9. 1 8.3 
TOTAL ee 100.0 
RELATIVE 
ABSOLUTE FREQ 
CODE FREQ (PCT) 
25 3 25.0 
36 2 16.7 
4 4 33.3 
5. 3 25.0 
TOTAL «=—«12,—SS—«*100.0 


ADJUSTED CUM 
FREQ FREQ 
(PCT) (PCT) 

8.3 8.3 

8.3 16.7 
25.0 41.7 
41.7 83.3 
16.7 100.0 
100.0. 


ADJUSTED CUM 


FREQ FREQ 
(PCT) (PCT) 

16.7 16.7 
41.7 58.3 
8.3 66.7 
25.0 91.7 
8.3 100.0 

100.0 


ADJUSTED CUM 


FREQ FREQ 
(PCT) (PCT) 
25.0 25.0 
16.7 41.7 
33.3 75.0 
25.0 100.0 
100.0 
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VAR22 
RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 
ar 3 25.0 2570 25.0 
3 2 16.7 16.7 41.7 
4 3 250 25.0 66.7 
5 4 33.3 33.3 100.0 
TOTAL «——«12,——«100.0.—S—«*100.0 
VAR23 
RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 
Qi, 3 25.0 2570 25.0 
3 7, 58.3 58.3 83.3 
4 1 8.3 8.3 91.7 
9 1 8.3 8.3 100.0 
TOTAL «= ss12,——«100.0—S—S—«*100.0 
VAR24 

RELATIVE ADJUSTED CUM 

ABSOLUTE FREQ FREQ FREQ 

CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 

2 5 41.7 a4u7 41.7 

3 3 25.0 25.0 66.7 

4 4 33.3 33.3 100.0 
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CATEGORY LABEL CODE 


VAR26 


CATEGORY LABEL CODE 
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ABSOLUTE 


FREQ 
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RELATIVE 
FREQ 
(PCT) 
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FREQ 


(PCT) 


.3 
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Control Group: Grade 3 
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FREQUENCY DATA 


Control Group: Grade 3 


VARO1 
RELATIVE ADJUSTED 
ABSOLUTE FREQ FREQ 
CATEGORY LABEL CODE FREQ (PCT) (PCT) 
3. 4 28.6 28.6 
4 4 28.6 28.6 
5 6 42.9 42.9 
TOTAL 14 100.0 100.0 
VARO2 
RELATIVE ADJUSTED 
ABSOLUTE FREQ FREQ 
CATEGORY LABEL CODE FREQ (PCT) (PCT) 
3 5 35.7 35.7 
4 4 28.6 28.6 
5 5 35.7 35.7 
TOTAL 14 100.0 100.0 
VARO3 
RELATIVE ADJUSTED 
ABSOLUTE FREQ FREQ 
CATEGORY LABEL CODE FREQ (PCT) (PCT) 
3 6 42.9 42.9 
4 4 28.6 28.6 
5. 4 28.6 28.6 
TOTAL 14 100.0 100.0 
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CUM 
FREQ 
(PCT) 
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VARO4 
RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREO 
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 
3 5 35.7 35.7 35.7 
4 3 21.4 21.4 57.1 
5 € 42.9 42.9 100.0 
TOTAL 14 100.0 100.0 
VAROS 
RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 
3. 3 21.4 21.4 21.4 
4 5 35.7 35.7 57.4 
5. 6 42.9 42.9 100.0 
TOTAL 14 100.0 100.0 
VARO6 
RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREO 
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 
3 3 21.4 244 21.4 
4 5 35.7 35.7 57.1 
5 6 42.9 42.9 100.0 
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VARO7T 


CATEGORY LABEL CODE 


VAROB 


CATEGORY LABEL CODE 


TOTAL 


VAROS 


CATEGORY LABEL CODE 


TOTAL 


ABSOLUTE 
FREQ 


ABSOLUTE 


FREQ 


1 


ABSOLUTE 


FREQ 


1 


RELATIVE 
FREQ 
(PCT) 


21.4 


RELATIVE 


FREQ 
(PCT) 


Uo 
21.4 


She 


RELATIVE 


FREQ 
(PCT) 


ADJUSTED 


FREQ 
(PCT) 


21.4 


ADJUSTED 
FREQ 
(PCT) 


ADJUSTED 
FREQ 
(PCT) 
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(PCT) 
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CATEGORY LABEL 


VAR114 


CATEGORY LABEL 


VAR12 


CATEGORY LABEL 


CODE 


TOTAL 


CODE 


TOTAL 


CODE 


TOTAL 


ABSOLUTE 
FREQ 


ABSOLUTE 
FREQ 
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ABSOLUTE 
FREQ 
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RELATIVE 


FREQ 
(PCT) 


21.4 


RELATIVE 


FREQ 
(PCT) 


Usa 


35.7 


RELATIVE 


FREQ 
(PCT) 


21.4 


ADJUSTED CUM 


FREQ FREQ 
(PCT) (PCT) 
21.4 21a 
35.7 57.1 
42.9 100.0 

100.0 


ADJUSTED CUM 


FREQ FREQ 
(PCT) (PCT) 
Tint TRO, 
35.7 42.9 
42.9 85.7 
14.3 100.0 

100.0 


ADJUSTED CUM 


FREQ FREQ 
(PCT) (PCT) 
21.4 21.4 
Seat 78.6 
14.3 9229 
ths 100.0 
100.0. 
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VAR13 


CATEGORY LABEL 


VAR14 


CATEGORY LABEL 


VAR15 


CATEGORY LABEL 


CODE 


25 


3. 


CODE 


2n 


CODE 


TOTAL 


RELATIVE ADJUSTED CUM 


ABSOLUTE FREQ FREQ FREQ 
FREQ (PCT) (PCT) (PCT) 
2 14.3 14.3 14.3 
5 35.7 35.7 50.0 
6 42.9 42.9 92.9 
1 Wisk ok 100.0 
Pinna @i000) Bi00:0 
RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 
FREQ (PCT) (PCT) (PCT) 
2 14.3 14.3 14.3 
3 244) 21.4 35.7 
6 42.9 42.9 78.6 
3 21.4 21.4 100.0 
Than) Bicoto’ Whico.0 
RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 
FREQ (PCT) (PCT) (PCT) 
5 35.7 35.7 35.7 
3 21.4 21.4 57.1 
5 35.7 35.7 92.9 
1 7A eel 100.0 
44 «100.0 «100.0 
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VARIE6 


CATEGORY LABEL 


VARI7 


CATEGORY LABEL 


VAR18 


CATEGORY LABEL 


ABSOLUTE 
CODE FREQ 
3 6 
a 2 
5 6 
TOTAL ney 
ABSOLUTE 
CODE FREQ 
ae 2 
3. 4 
4 2 
5. 6 
TOTAL dhe) 
ABSOLUTE 
CODE FREQ 
a. 1 
3 5 
4 6 
5. 2 
TOTAL ap aery 


RELATIVE 


FREQ 
(PCT) 


RELATIVE 


FREQ 
(PCT) 


14.3 


28.6 


RELATIVE 


FREQ 
(PCT) 


ADJUSTED CUM 
FREQ FREQ 
(PCT) (PCT) 
42.9 42.9 
143 57.1 
42.9 100.0 

100.0 

ADJUSTED CUM 
FREQ FREQ 
(PCT) (PCT) 
Lrleke 14.3 
28.6 42.9 
14.3 57.1 
42.9 100.0 

100.0 
ADJUSTED CUM 
FREQ FREQ 
(PCT) (PCT) 
ok y ere 
35.7 42.9 
42.9 85.7 
14.9 100.0 
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VAR19 


CATEGORY LABEL 


VAR20 


CATEGORY LABEL 


VAR21 


CATEGORY LABEL 


ABSOLUTE 
CODE FREQ 
3 4 
4 4 
5 6 
TOTAL 14 
ABSOLUTE 
CODE FREQ 
3. 5 
4. 5 
5. 3 
9. 1 
TOTAL 48 
ABSOLUTE 
CODE FREQ 
2. 4 
3. 2 
4. 4 
5. 4 


RELATIVE 


FREQ 
(PCT) 


28.6 


RELATIVE 


FREQ 
(PCT) 


35.7 


RELATIVE 


FREQ 
(PCT) 


28.6 


14.3 


ADJUSTED CUM 


FREQ FREQ 
(PCT) (PCT) 
28.6 28.6 
28.6 Size 


ADJUSTED CUM 


FREQ FREQ 
(PCT) (PCT) 
35a 35.37 
Snr Wa 
21.4 9259 


100.0 
ADJUSTED CUM 
FREO FREO 
(PCT) (PCT) 
28.6 28.6 
14.3 42.S 
28.6 Tia 
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VAR22 
CATEGORY LABEL CODE 
2, 
3. 
4. 
5. 
TOTAL 
VAR23 
CATEGORY LABEL CODE 
2. 
4. 
5. 
9. 
TOTAL 
VAR24 
CATEGORY LABEL CODE 
2. 
<F 
4. 
5. 


ABSOLUTE 
FREQ 
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ABSOLUTE 


FREQ 
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ABSOLUTE 


FREQ 
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RELATIVE 


FREQ 


(PCT) 


RELATIVE 


FREQ 
(PCT) 


50.0 


RELATIVE 
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(PCT) 


ADJUSTED 
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(PCT) 
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50. 
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VAR25 
RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 
: 2. 1 hol Uo Uo 
3 4 28.6 28.6 35.7 
4 3 21.4 21.4 Sia 
5 6 42.9 42.9 100.0 
TOTAL «= 14. «100.0-—— 100.0 
VAR26 
RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 
PM 1 UA Thee 54) 
3 4 28.6 28.6 35.7 
4 5 SOENe 35.7 71.4 
5 4 28.6 28.6 100.0 


TOTAL 14 100.0 100.0 
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FREQUENCY DATA 


Physically Awkward Group: Grade 5 
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FREQUENCY DATA 
Physically Awkward Group: Grade 5 


VARO1 
RELATIVE 
ABSOLUTE FREQ 
CATEGORY LABEL CODE FREQ (PCT) 
3 8 57.1 
4 6 42.9 
TOTAL 14 100.0 
VARO2 
RELATIVE 
ABSOLUTE FREQ 
CATEGORY LABEL CODE FREQ (PCT) 
2 1 TA 
3 a 50.0 
4 6 42.9 
TOTAL 14 100.0 
VARO3 
RELATIVE 
ABSOLUTE FREQ 
CATEGORY LABEL CODE FREQ (PCT) 
3 u/ 50.0 
4 ai 50.0 
TOTAL 14 100.0 


ADJUSTED CUM 


FREQ FREQ 
(PCT) (PCT) 
57.1 57.1 


100.0 
ADJUSTED CUM 
FREQ FREQ 
(PCT) (PCT) 
Tho al Uo 
50.0 57.4 
42.9 100.0 
100.0 


ADJUSTED CUM 


FREQ FREQ 
(PCT) (PCT) 
50.0 50.0 
50.0 100.0 
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VARO4 
ABSOLUTE 
CATEGORY LABEL CODE FREQ 
2S 1 
3 5 
4 6 
5. 2 
TOTAL ot 
VAROS 
ABSOLUTE 
CATEGORY LABEL CODE FREQ 
oe 1 
3 9 
4 4 
TOTAL ie 
VAROG 
ABSOLUTE 
CATEGORY LABEL CODE FREQ 
es 1 
2 3 
3: 4 
4 6 
TOTAL hes ah 


RELATIVE 


FREQ 
(PCT) 


Weal 


RELATIVE 


FREQ 
(PCT) 


RELATIVE 


FREQ 
(PCT) 


fie) 


ADJUSTED 
FREQ 
(PCT) 

es 


35.7 


ADJUSTED 


FREQ 
(PCT) 


ADJUSTED 


FREQ 
(PCT) 


en 


21.4 
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FREQ 
(PCT) 


100.0 
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VARO7 


CATEGORY LABEL 


VAROB 


CATEGORY LABEL 


VAROS 


CATEGORY LABEL 


CODE 


CODE 


CODE 


ABSOLUTE 
FREQ 
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ABSOLUTE 
FREQ 
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ABSOLUTE 
FREQ 


RELATIVE 
FREQ 
(PCT) 


50.0 


RELATIVE 
FREQ 
(PCT) 


50.0 


RELATIVE 
FREQ 
(PCT) 


ADJUSTED 
FREQ 
(PCT) 


50.0 
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FREQ 
(PCT) 


50.0 
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FREQ 
(PCT) 
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VAR10O 


ABSOLUTE 
CATEGORY LABEL CODE FREQ 
243 2 
3 9 
4 3 
TOTAL TAYE 
VAR11 
ABSOLUTE 
CATEGORY LABEL CODE FREQ 
2 3 
3 8 
4. 3 
TOTAL wey, 
VAR12 
ABSOLUTE 
CATEGORY LABEL CODE FREQ 
2 2 
3 6 
4 6 


RELATIVE 


FREQ 
(PCT) 


RELATIVE 


FREQ 
(PCT) 


21.4 


RELATIVE 


FREQ 
(PCT) 


ADJUSTED 


FREQ 
(PCT) 


ADJUSTED 


FREQ 
(PCT) 


21.4 
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(PCT) 
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VAR13 

RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 
2): 5 35.7 35.7 35.7 

3 3 21.4 21.4 57.1 
4 5 35.7 35.7 92.9 
5. 1 Vina) T eA 100.0 

TOTAL 14 100.0 100.0 
VAR14 

RELATIVE ADJUSTED CUM 

ABSOLUTE FREQ FREQ FREQ 
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 

3 8 57.1 57.1 Sind 

4. 6 42.9 42.9 100.0 

TOTAL 14 100.0 100.0 
VAR15 

RELATIVE ADJUSTED CUM 

ABSOLUTE FREQ FREQ FREO 

CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 

2 1 hak a5) vial 

3 8 57.1 57.1 64.3 

4 5 35.7 35.7 100.0 
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VAR16 


CATEGORY LABEL 


VAR17 


CATEGORY LABEL 


VAR18 


CATEGORY LABEL 


ABSOLUTE 

CODE FREQ 

3. 4 

4. 7 

5. 3 

TOTAL ea 
ABSOLUTE 

CODE FREQ 

26 3 

3 3 

4. 7 

Se 1 

TOTAL ae 
ABSOLUTE 

CODE FREQ 

a 1 

2 7 

3 4 

4 2 


RELATIVE 
FREQ 
(PCT) 


28.6 


RELATIVE 
FREQ 
(PCT) 


21.4 


RELATIVE 


FREQ 
(PCT) 


ADJUSTED CUM 


FREQ FREQ 
(PCT) (PCT) 
28.6 28.6 
50.0 78.6 
21.4 100.0 

100.0, 


ADJUSTED CUM 


FREQ FREQ 
(PCT) GEC) 
21.4 21.4 
21.4 42.9 
50.0 S29 
Tat 100.0 
100.0. 


ADJUSTED CUM 


FREQ FREQ 
(PCT) (PCT) 
Pe n/m) 
50.0 S724 
28.6 85.7 
14.3 100.0 

100.0 
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VAR19 
RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 
3. 7 50.0 50.0 50.0 
4. 2 14.3 14.3 64.3 
5. 5 35.7 35.7 100.0 
TolAt. 44) —MOolo  Macolo) 
VAR20 
RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 
3. 5 35.7 35.7 35m 
4. 5 35.7 35.7 71.4 
5. 4 28.6 28.6 100.0 
TOTAL. «—i«t@~S—s«10«—S—«100.0 
VAR21 
RELATIVE ADJUSTED CUM 
ABSOLUTE FREQ FREQ FREQ 
CATEGORY LABEL CODE FREQ (PCT) (PCT) (PCT) 
2. 3 21.4 21.4 21.4 
3. 5 35.7 35.7 57.1 
4. 4 28.6 28.6 85.7 
5. #) 14.3 14.3 100.0 
TOTAL, =i«tA~=si«100.0—«100.0 


149 


mu 
Opn 
(To) 


t oe 


& of 


“1 
Gua 
‘Taya 


OSTRUCA vi tasie 

oon" over | 

(To¢) (rae) i joes Jed " 
han) 

Ye " ) " = 

2 Tr. s a 

0.08 o ' f) 7 

6,007 6, ou a inter es 


ovrevuga everous | : 
aR om 
ia) 


wae | 


VAR22 


CATEGORY LABEL 


VAR23 


CATEGORY LABEL 
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1. 
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RELATIVE 
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(PCT) 
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VAR25 


CATEGORY LABEL 


VAR26 


CATEGORY LABEL 


VAR27 


CATEGORY LABEL 


CODE 
‘his 


22 


CODE 
ie 


2. 


CODE 
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ABSOLUTE 


FREQ 


2 
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ABSOLUTE 


FREQ 


1 


ABSOLUTE 


FREQ 


1 


RELATIVE 


FREQ 
(PCT) 


14.3 


21.4 


RELATIVE 


FREQ 
(PCT) 


thc 
35.7 


42.9 


RELATIVE 


FREQ 
(PCT) 


ADJUSTED CUM 
FREQ FREQ 
(PCT) (PCT) 
14.3 14.3 
21.4 Shin 
35/57 71.4 
21.4 92.9 

hoa!) 100.0 
100.0 

ADJUSTED CUM 
FREQ FREQ 
(PCT) (PCT) 
eal Veal 
35.7 42.9 
42.9 85.7 
14.3 100.0 

100.0 


ADJUSTED CUM 


FREQ FREQ 
(PCT) (PCT) 
Woal hed 
14.3 21.4 
64.3 85.7 
14.3 100.0 

100.0 
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VAR28 


CATEGORY LABEL 


VAR29 


CATEGORY LABEL 


VAR30 


CATEGORY LABEL 


CODE 


CODE 


TOTAL 


CODE 


TOTAL 


ABSOLUTE 


FREQ 


ABSOLUTE 


FREQ 


1 


ABSOLUTE 


FREQ 


3 


1 


RELATIVE 


FREQ 
(PCT) 


RELATIVE 
FREQ 
(PCT) 


RELATIVE 
FREQ 
(PCT) 


21.4 


ADJUSTED CUM 
FREQ FREQ 
(PCT) (PCT) 

Tot That 
42.9 50.0 
28.6 78.6 
21.4 100.0 

100.0 
ADJUSTED ClIM 

FREQ FREQ 

(PCT) (PCT) 
Theat Tet 

50.0 57.4 

28.6 85.7 

14.3 100.0 

100.0 

ADJUSTED CUM 

FREQ FREQ 

(PCT) (PCT) 

21.4 21.4 

57.1 78.6 

14.3 92.9 
Tat 100.0 

100.0 
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FREQUENCY DATA 


Control Group: Grade 5 


cc. 


ATAG YoNt3U0399 


sb6i ‘guewd forma 


VARO1 


CATEGORY LABEL 


VARO2 


CATEGORY LABEL 


VARO3 


CATEGORY LABEL 


FREQUENCY DATA 


Control Group: 


CODE 


TOTAL 


CODE 


TOTAL 


CODE 


TOTAL 


Grade 5 
RELATIVE 
ABSOLUTE FREQ 
FREQ (PCT) 
1 Tia 
3 23.1 
7 53.8 
2 15.4 
13 100.0 
RELATIVE 
ABSOLUTE FREQ 
FREQ (PCT) 
1 Wi) 
3 23.1 
5 38.5 
4 30.8 
13 100.0 
RELATIVE 
ABSOLUTE FREQ 
FREQ (PCT) 
4 30.8 
4 30.8 
5 38.5 
13 100.0 


ADJUSTED 


FREQ 


(PCT) 


ADJUSTED 


FREQ 


(PCT) 


ADJUSTED 


FREQ 


(PCT) 


CUM 
FREQ 


(PCT) 


CUM 
FREQ 
(PCT) 
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VARO4 


CATEGORY LABEL 


VAROS 


CATEGORY LABEL 


VAROG 


CATEGORY LABEL 


CODE 


CODE 


CODE 


TOTAL 


ABSOLUTE 
FREQ 


ABSOLUTE 
FREQ 


ABSOLUTE 
FREQ 


RELATIVE 
FREQ 
(PCT) 


RELATIVE 
FREQ 
(PCT) 


RELATIVE 
FREQ 
(PCT) 


ADJUSTED 
FREQ 
(PCT) 


ADJUSTED 
FREQ 
(PCT) 


ADJUSTED 
FREQ 
(PCT) 


CUM 
FREQ 
(PCT) 


23.1 


CUM 
FREQ 
(PCT) 


100.0 
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VARO7 


CATEGORY LABEL 


VARO8 


CATEGORY LABEL 


VAROS 


CATEGORY LABEL 


CODE 


CODE 


CODE 


ABSOLUTE 
FREQ 


ABSOLUTE 


FREQ 


ABSOLUTE 


FREQ 


1 


RELATIVE 


FREQ 


(PCT) 


RELATIVE 


FREQ 
(PCT) 


RELATIVE 


FREQ 
(PCT) 
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ADJUSTED CUM 


FREQ FREQ 
(PCT) (PCT) 
46.2 46.2 
Zant 69.2 
30.8 100.0 
100.0 
ADJUSTED CUM 
FREQ FREQ 
(PCT) (PCT) 
15.4 15.4 
46.2 61/5 
38.5 100.0 
100.0 
ADJUSTED CUM 
FREQ FREQ 
(PCT) CECT) 
Feet 7a | 
15.4 23ry 
46.2 Come 
30.8 100.0 
100.0 
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VAR10 


CATEGORY LABEL 


VAR114 


CATEGORY LABEL 


VAR12 


CATEGORY LABEL 


RELATIVE ADJUSTED 


ABSOLUTE FREQ FREQ 

CODE FREQ (PCT) (PCT) 
3. 4 30.8 30.8 

4. 4 30.8 30.8 

5 5 38.5 38.5 
TOTAL 8 15) isco 70h, aeontas 


RELATIVE ADJUSTED 


ABSOLUTE FREQ FREQ 

CODE FREQ (PCT) (PCT) 
3 6 46.2 46.2 

4 5 38.5 38.5 

5 2 15.4 15.4 
TOTAL TONAL 33° §y00.0° 8100.0 


RELATIVE ADJUSTED 


ABSOLUTE FREQ FREQ 

CODE FREQ CECT) (PCT) 
3 4 30.8 30.8 

4 2 15.4 15.4 

5 u 53.8 53.8 


100.0 
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VAR13 


CATEGORY LABEL 


VAR14 


CATEGORY LABEL 


VAR1I5S 


CATEGORY LABEL 


CODE 


CODE 


CODE 


2 


ABSOLUTE 
FREQ 


ABSOLUTE 
FREQ 


ABSOLUTE 
FREQ 


1 


RELATIVE 
FREQ 
(PCT) 


RELATIVE 
FREQ 
(PCT) 


30.8 


RELATIVE 
FREQ 
(PCT) 


ADJUSTED 
FREQ 
(PCT) 


ADJUSTED 
FREQ 
(PCT) 


30.8 


ADJUSTED 
FREQ 
(PCT) 


CUM 
FREQ 
(PCT) 


CUM 
FREQ 
(PCT) 


CUM 
FREQ 
(PCT) 


Tha th 
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VARI6 


CATEGORY LABEL 


VAR17 


CATEGORY LABEL 


VAR18 


CATEGORY LABEL 


CODE 


CODE 


CODE 


2 


ABSOLUTE 
FREQ 


ABSOLUTE 
FREQ 


ABSOLUTE 


FREQ 


2 


RELATIVE 
FREQ 
(PCT) 


RELATIVE 
FREQ 
(PCT) 


RELATIVE 


FREQ 
(PCT) 


ADJUSTED 
FREQ 
(PCT) 


ADJUSTED 
FREO 
(PCT) 


ADJUSTEC 


FREQ 
(PCT) 


15.4 


CUM 
FREQ 
(PCT) 


CUM 
FREQ 
(PCT) 


CUM 
FREQ 


(PCT) 


15.4 
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VAR19 


CATEGORY LABEL 


VAR20 


CATEGORY LABEL 


VAR21 


CATEGORY LABEL 


CODE 


CODE 


24. 


CODE 


ABSOLUTE 


FRE 


ABSOLUTE 


FREQ 


1 


Q 


1 


ABSOLUT 
FREQ 


2 


RELATIVE 


FREQ 
(PCT) 


RELATIVE 
FREQ 
(PCT) 


RELATIVE 
FREQ 
(PCT) 


ADJUSTED 


FREQ 
(PCT) 
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FREQ 
(PCT) 
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FREQ 
(PCT) 
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VAR22 


CATEGORY LABEL 


VAR23 


CATEGORY LABEL 


VAR24 


CATEGORY LABEL 


CODE 


25 


CODE 


Ze 


CODE 


2. 


ABSOLUTE 
FREQ 


ABSOLUTE 
FREQ 


1 


ABSOLUTE 


FREQ 


3 


RELATIVE ADJUSTED CUM 


FREQ FREQ FREQ 
(PCT) (PCT) (PCT) 
Gat Toad, Tt 
61.5 61.5 69.2 
23.1 23.1 92.3 
Teo, Tae? 100.0 
100.0 100.0 
RELATIVE ADJUSTED CUM 
FREQ FREQ FREQ 
(PCT) (PCT) (PCT) 
Ua SU wot 
46.2 46.2 53.8 
23.1 23.1 76.9 
23.1 23.1 100.0 
100.0 100.0 
RELATIVE ADJUSTED CUM 
FREQ FREQ FREQ 
(PCT) (PCT) (PCT) 
231 2301 23.1 
46.2 46.2 69.2 
23.1 23.1 92.3 
vot TT 100.0 
100.0 100.0 
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VAR25 


CATEGORY LABEL CODE 


TOTAL 


VAR26 


CATEGORY LABEL CODE 


TOTAL 


VAR27 


CATEGORY LABEL CODE 


TOTAL 


ABSOLUTE 
FREQ 


ABSOLUTE 
FREO 


1 


ABSOLUTE 
FREQ 


2 


RELATIVE 


FREQ 
(PCT) 


RELATIVE 


FREQ 
(PCT) 


Uo 


RELATIVE 


FREQ 


(PCT) 


162 


ADJUSTED CUM 
FREQ FREQ 
(PCT) (PCT) 
46.2 46.2 
46.2 92.3 

EAN) 100.0 
100.0 

ADJUSTED CUM 
FREQ FREQ 
(PCT) (PCT) 

Tet Td, 
61.5 69.2 

Ue) 76.9 
23.1 100.0 
100.0 

ADJUSTED CUM 
FREQ FREQ 
(PCT) (PCT) 
15.4 15.4 
38.5 53.8 
23.1 76.9 
23.4 100.0 
100.0 
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VAR28 


CATEGORY LABEL 


VAR29 


CATEGORY LABEL 


VAR30 


CATEGORY LABEL 


ABSOLUTE 
CODE FREQ 
We 3 
ae 1 
3 8 
5. 1 
TOTAL EARS 
ABSOLUTE 
CODE FREQ 
3. 1 
4. 7 
5. 5 
TOTAL mes 
ABSOLUTE 
CODE FREQ 
3 3 
4 U 
S- 3 


RELATIVE 
FREQ 
(PCT) 


RELATIVE 
FREQ 
(PCT) 


RELATIVE 
FREQ 
(PCT) 


ADJUSTED 
FREQ 
(PCT) 


23.1 


ADJUSTED 
FREQ 
(PCT) 


ADJUSTED 
FREQ 
(PCT) 


CUM 
FREQ 
(PCT) 
23.1 


30.8 
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APPENDIX J 


RAW SCORE VALUES FOR CHECKLIST ITEMS 


Grade 3 


Grade 5 
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Table 8 


Raw Score Values for Checklist Items 
for PA and Control Treatment Groups (Grade 3) 


Physically 
Awkward 


Contro 
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13 
Sy eelals 816.00 
62.76 


47.58 
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Table 9 


Raw Score Values for Checklist Items 
for PA and Control Treatment Groups (Grade 5) 


Physically 
Awkward 


Control 


13 
863.00 
66.30 
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TOTAL SCORES: PHYSICALLY AWKWARD AND CONTROLS 


Grade 3 


Grade 5 
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Figure 2. 
Physically Awkward and Controls 
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